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Poirier, Marcela. M.S., Purdue University, August 2014. Compositional Variability 
in Nasca Ceramics from the Las Trancas Valley, Nasca Perú. Major Professor: 
Kevin Vaughn.  
 
The Goal of this MS thesis is to contribute to the understanding of compositional 
variability in ceramics of the Southern Nasca Region. A total of 99 ceramic 
sherds from two las Trancas Valley sites (Santa Luisa and Higosñoc) underwent 
INAA. This study brings temporal depth to previous compositional studies and 
adds new information that helps with the understanding of the political economy 
of this region. The hypothesis proposed is that there will be compositional 
variability before and after  Early Nasca, during the Early Intermediate period (1-
750 CE). The theoretical approaches used to inform my hypothesis include 
political economy and behavioral archaeology. These were used to understand 
political strategies used by elites to distribute symbolic objects and to understand 
the cultural factors that are involved in the production of ceramic vessels. The 
results confirm previous research that suggests centralized production during 
Early Nasca (1-450CE) and decentralized production prior and post the Early 
Intermediate Period. These assumptions are reached based on the 
compositional variability found within these time periods. Results also suggest 





correlating with hypothesized centralized production in these time periods, and 
decentralized production prior to and after the Early Intermediate Period (1-750 
CE) The results from this study added with previous studies reveal a 
technological tradition that began before Cahuachi reached its apogee and 





CHAPTER 1: INTRODUCTION 
 
 1.1 Introduction 
The South Coast of Peru has been the locus of a number of studies 
concerning Paracas, Nasca, and Wari societies (e.g. Schreiber and Lancho 
Rojas 2003, Proulx 2008, Vaughn 2009) These studies have demonstrated the 
ways in which these societies portrayed their religious ideology on portable and 
symbolic objects. Religious ideology related to craft production has been linked 
to the development of political power in the Andes (Vaughn 2006). The cultures 
from the south coast are not an exception. In this study I will evaluate ceramic 
production and distribution in the Southern Nasca Region, through the 
understanding of political economy, craft production, compositional analysis, and 
pilgrimage.  
By understanding the production stages and the distribution dynamics of 
ceramics, it is possible for us to understand aspects of the political economy of 
different societies. The technological and stylistic choices made by potters can 
provide us with information about the economic control of certain materials and 
knowledge. In some cases, elites produce crafts, or sponsor individuals to 





crafts are later distributed to a wider population for a number of different reasons; 
some of which include alliance making, prestige building, and redistribution. In 
other cases the whole process of producing the craft is as important as the final 
product. This mode of production is known as “ritual mode of 
production”(Spielmann 2002), where it is more important to consider the 
processes and ritual of production and the participation of all craftspeople, rather 
than the political aspiration of the sponsors and their intentions in distribution 
(Spielmann 2002). In both these scenarios, there are different degrees in which 
elites or sponsors, and communities participate in the manipulation of ideology, 
and the distribution of crafts. 
Compositional analysis in ceramics has been a major tool in understanding 
ceramic distribution in Nasca territory. Compositional analysis provides us with 
the opportunity to identify mineralogical and chemical characteristics, which can 
provide information on provenance and recipes used by the potters (Bishop et 
al.1982; Costin 2000 Tite 1999). This will help us group certain ceramics into 
compositional groups that represent compositional spaces; with this we may be 
able to understand production and distribution in a wider sense. Vaughn and 
colleagues (e.g., Vaughn et al. 2006) have conducted a series of investigations 
that have strongly suggested that ceramics manufactured at, or near the 
pilgrimage center of Cahuachi are found throughout the Southern Nasca Region 
(SNR). It has been hypothesized that individuals from throughout this region 





polychrome ceramics as tokens and evidence of their participation (Kantner and 
Vaughn 2012). These ceramics, along with their provenance, now serve as one 
line of evidence to support the hypothesis of pilgrimage towards Cahuachi. This 
study builds on previous research by analyzing a sample of ceramic sherds from 
two Las Trancas Valley sites – Santa Luisa and Higosñoc.  
Specifically, my research project will attempt to understand the 
compositional variability in this ceramic sample to evaluate how Santa Luisa and 
Higosñoc may have fit into the Cahuachi pilgrimage dynamic. Furthermore, 
because the sample comprises multiple time periods, I will also evaluate how this 
pilgrimage system may have changed over time. I intend to test the following 
hypothesis given previous compositional work in the region: There will be 
homogeneity in the composition of Early Intermediate Period (EIP) ceramics, but 
the ceramics from previous and later time periods will be heterogeneous. If EIP 
ceramics are compositionally homogeneous and they match the group traced to 
Cahuachi, this has implications for whether residents of Santa Luisa and 
Higosñoc made pilgrimages to Cahuachi. Furthermore, if ceramics dating from 
after the Early Nasca period are also compositionally homogeneous, this would 
suggest that the pilgrimage dynamic continued even after Cahuachi lost much of 
its power.  
The ceramic assemblage of 99 sherds underwent Instrumental Neutron 
Activation Analysis (INAA). Principal component analysis was used to identify 





also be exploring correlations between compositional groups, vessel shapes and 
Nasca ceramic phases to identify if there is any clear pattering between 
compositional spaces and other variables. This research will contribute to the 
understanding of SNR ceramic production and distribution, and more generally 
our understanding of how objects with are materialized ideology may be 
distributed in middle range societies. Using sherds that range from the Early 
Horizon to the Late Horizon, I will provide a chronological component of ceramic 
distribution that has not yet been investigated.  
1.2 Thesis Outline 
This thesis is divided into seven chapters. After introducing the topic in 
Chapter 1, in chapter 2 I provide an environmental and cultural overview of the 
South Coast of Peru. Chapter 3 presents the theoretical background of this work 
and how notions of political economy and understating technology under a 
behavioral approach can help us comprehend the production and distribution of 
ceramics in the SNR. Methods including data collection are provided in Chapter 
4. In chapter 5, I present the results of the analysis, while in Chapter 6 I discuss 
the implications of these results. Finally, in chapter 7 I summarize the research 





CHAPTER 2: ENVIROMENTAL AND CULTURAL CONTEXT 
 
The South Coast of Peru is usually defined as the modern department of 
Ica, Perú, as well as the Valley of Acarí, in the department of Arequipa 
(Silverman 1996). The heartland of the Nasca territory is located in the Río 
Grande de Nasca drainage. The modern city of Nasca is located in this drainage 
and is approximately 450 kilometers south of the capital of Perú, Lima. The 
narrowest and driest rivers in Peru characterize the south coast. These rivers 
separate the valleys into three portions; lower, middle, and upper. The lack of 
water - either from the lack of rain from the highlands or the loss of surface water 
- did not permit a high population size and density compared to the North Coast 
(Silverman 1996). The rivers in the upper and lower valleys have water year 
around, while the middle valley does not. The main drainages are the Río 
Grande and Río Ica. A number of other smaller tributaries, join together to form 
the Río Grande de Nasca that eventually reaches the Pacific Ocean. The reason 
why these rivers do not reach the ocean independently has to do with coastal 
hills that block what would be the natural flow towards the Pacific Ocean. The 
rivers from the SNR are “influent streams”. This means that rivers flow on the 





Where the water reemerges to the surface depends on the valley and the amount 
of rainfall that these rivers receive from the highlands (Schreiber and Lancho 
Rojas 2003). The main valleys that comprise the SNR are Aja, Tierras Blancas, 
Taruga, and Las Trancas.  
Throughout the years people have had to adapt to this complex river 
system as climate and other factors affected the lives of individuals. These 
climatic changes moved settlement patterns and changed resource and diet 
preferences. The most important environmental changes that this territory 
underwent include the subtraction of loma resources both in early (Early 
Ocucaje) and late (Middle Horizon) time periods. This is based on evidence of 
land snails and little to no cultivated plants (Beresford-Jones et al. 2011). During 
the Early Intermediate Period (1-750 CE), evidence suggests that there was an 
increase in agricultural production; and by Late Nasca there is evidence that the 
full suite of Andean domesticates including cotton, gourd, maize, beans, 
pumpkin, peanuts, achira, ají, pacay, and guava were present (Beresford-Jones 
et al. 2011). 
2.1 Cultural Context 
During the Early Horizon (1800 – 100 BCE; Table 1) Paracas society 
emerged in this region. Paracas had its heartland in the Paracas peninsula. 
While its origins are still unclear, there seems to be some direct or indirect 
influence from the Chavín religious cult in the Northern territories of the Central 





and ceramics (Proulx 2008). In the 1960s a master sequence was made and 
Paracas ceramics were divided into 10 phases; Ocucaje 1 - 10 (Menzel, Rowe 
and Dawson 1964). More recently it has been acknowledged that Paracas 
culture seems to begin during Ocucaje, Phase 3 (Silverman 1991: 352). The 
Chavín influences seem to be stronger during the earlier phases (3 through 7), 
while in later phases there seems to be a stronger influence from the Altiplano 
(Silverman 1996) as well as a more local style that included the presence of the 
“Oculate Being” (Proulx 2008). By Ocucaje 8 (ca. 400 BCE) different populations 
started migrated south to colonize new territories. Settlements changed in size 
and complexity. There is evidence that suggests that by this time period different 
chiefdoms start to emerge, and cemeteries and geoglyphs appear as a way to 
mark the landscape, both socially and ritually (Silverman 1996).Geoglyphs or the 
“Nasca Lines” are large representations on the ground of zoomorphic, 
anthropomorphic, phytomorphic, and geometric figures, as well as “simple” lines.  
Since the Nasca Lines were discovered in the 1930s by aviators flying over the 
Nasca desert, many scholars have speculated over the function that these large 
figures played. Some of the theories include an astronomical calendar (Reiche 
1969) and pathways for religious ceremonies (Aveni 2000; Lambers 2006; Proulx 
2008). The latter is generally agreed to be the best anthropological explanation 
(Proulx 2008).  
By Ocucaje 9 (ca. 300 BCE) there was a significant change in social order 





appears to have been a regional culture with a shared art style , however, with 
the migration to different territories (including to the SNR) different ceramic styles 
emerged which suggest other cultural affiliations (Proulx 2008).  
Table 1 : Chronological Table of the South Coast of Peru (following Schreiber 
and Lancho Rojas 2003; Castro-Martinez et al.2009; and Vaughn 2009 
Andean Sequence Nasca Cultures Ceramic Sequences Approximate Date 
Late Horizon Inca - 1476 - 1532 CE 
Late Intermediate 
Period Tiza - 1000 - 1476 CE 
Middle Horizon Loro  / Wari Nasca 8 / MH 1 - 2 750 - 1000 CE 
    Nasca 7   
  Late Nasca   550 - 750 CE 
      Nasca 6   
Early Intermediate 
Period Middle Nasca Nasca 5 450 - 550 CE 
      Nasca 4   
  Early Nasca Nasca 3 1 - 450 CE 
      Nasca 2   
  Proto – Nasca Nasca 1 100 BCE - 1 CE 
  Ocucaje 10 / Tajo Ocucaje 10 / LO   
    Ocucaje 9 / Tajo Ocucaje 9 / LO   
  Late Paracas Ocucaje 8 / Tajo  Ocucaje 8 / LO    
      Ocucaje 7 / MO   
Early Horizon     Ocucaje 6 / MO 1800 - 100 BCE 
  Middle Paracas   Ocucaje 5 / MO   
    Tajo Ocucaje 4 /  EO   
      Ocucaje 3 / EO   
  Early Paracas   Ocucaje 2   
      Ocucaje 1   
Initial Period      - 1800 - 800 BCE 







During the last centuries before the Common Era, Ocucaje 8 ceramics are 
found for the first time in the SNR, suggesting some Paracas populations moved 
to the SNR (Castro-Martinez et al. 2009; Schreiber and Lancho 2003; Van 
Gijseghem 2006). Late Paracas (Ocucaje 8, 9 and 10) settlements are 
characterized by small villages located in defensive places, in the foothills of the 
Middle and Upper Nasca valleys. Although the SNR witnessed other occupations 
prior to this migration, these settlements are part of the first major sedentary 
manifestations in this region (Schreiber and Lancho 2003: 14). The small villages 
and the lack of clear clustering, as well as the absence of a site that suggests 
centralized power, suggests that this region was only loosely integrated 
politically. Power might have been obtained based on the timing of the migration 
to this territory from the North (Van Gijseghem 2006; Van Gijseghem and 
Vaughn 2008).  
Paracas fineware is characterized by incised and post-fired polychrome 
decorations. Iconography known from both ceramics and textiles is either 
abstract or related to mythological beings. While ceramics are common, textiles 
appear to be the primary vehicle for religious ideology (Proulx 2008)). Painted 
polychrome ceramics have been found primarily in burials or in contexts related 
to elite status (Van Gijseghem and Vaughn 2008: 117). The range in skill of 
manufacture (firing technology and paste preparation) suggests that these 
ceramics were being produced in decentralized and non-specialized contexts 





The use of space for ritual purposes varies depending on the territory. 
There is evidence of larger sites with adobe mounds and plaza complexes 
associated with ceremonial activities. These exist in the Northern and Central 
Nasca Region (Isla et al. 2003); however, in the SNR there are small plazas that 
are associated with households placed on terraces, in a number of different 
villages. There is little evidence to suggest a ritual integration in the SNR beyond 
the community level (Van Gijseghem and Vaughn 2008: 117). 
2.2 Nasca 
The transition between Paracas and Nasca can be seen in a number of 
different attributes, but they did not all occur at the same time. The regional 
integration characteristic of Nasca society can be seen beginning at Proto Nasca 
(Nasca 1) where individuals would gather together at Cahuachi. The evidence 
that supports this regional integration can be seen in a compositional analysis 
study that includes ceramics from La Puntilla, an Early Horizon and Nasca 1 site 
located in the Aja Valley (see Van Gijseghem 2006). This compositional analysis 
was conducted on 54 ceramic sherds and although the sample was small, the 
analysis demonstrates that there were many compositional groups present in the 
ceramic assemblage from La Puntilla. Some of these ceramics were likely 
produced locally, while some Nasca 1 black-wares seem to match the 
compositional space that has been hypothesized to have been from Cahuachi 
(Vaughn and Van Gijseghem 2007). The black ware from Cahuachi suggests 





Cahuachi to people throughout the SNR marking the initial stages of the Nasca 
cult and a unification of this territory to some extent. (Vaughn and Van Gijseghem 
2007).  
The emergence of Early Nasca (1 – 450 CE) is characterized by a transition 
between technological styles, domestic architecture and settlement organization 
throughout the region (Vaughn and Van Gijseghem 2008). Van Gijseghem 
(2006) argues that the genesis of Nasca (100 BCE – 1 CE) can be attributed to 
population growth and the need to colonize new territories to avoid drastic social 
reorganization. Evidence suggests that by Nasca 2 the reorganization of this 
transition seems to have taken place. Warfare decreases and a new social order 
appeared. These events were contemporaneous with the emergence of 
Cahuachi's influence. Cahuachi’s influence was reached through formal 
gatherings and pilgrimages towards the site (Van Gijseghem 2006, Kantner and 
Vaughn 2012),which apparently united the people with a common cult. 
2.3 Cahuachi 
Cahuachi is located 18 kilometers to the west of the modern town of Nasca. 
It is located on the south bank of the Nasca River at 365 meters above sea level 
(Figure 1) The majority of the famous Nasca lines are located on the pampas 
(San Jose and Atarco) to the north of this site (Silverman 1993). The importance 
of Cahuachi since early times can be seen as early as the Middle Archaic. This 
evidence was found under the Early Nasca constructions. “La Esmeralda” dates 





different lithics were found, which include Quispisisa obsidian - suggesting some 
early connection between the highlands and the coast (Isla: 1990; Eerkens et al. 
2010) – as well as chert, flint, quartzite, and basalt. Cuy, marine resources, and 
vegetable remains, as well as an elaborate human burial that included an 
obsidian knife as an offering and a mat made out of the skin of a sea lion, were 
also found (Isla 1990).
 
Figure 1 – Map of the SNR (redrawn with permission from Vaughn et al. 2011) 
 
Cahuachi, as we know of it today, was built in 5 different construction 
phases, beginning at 400 BCE and ending at 420 CE (Orefici 2011). Orefici 
(2011) suggests that Cahuachi was sealed at around 400 CE, and that it appears 
to have been a group activity, which might have included at least a couple 
thousand people. Evidence also suggests that there was some occupation that 





been evidence of burials and offerings in Middle and Late Nasca, as well as in 
the Middle Horizon (Silverman 1993).  
Researchers have argued that Cahuachi rose to prominence before the 
Nasca culture emerged (Vaughn and Van Gijseghem 2007). Its apogee is 
believed to have occurred between 1-450 CE (Silverman 1993; Orefici 2011, 
when most constructions took place. A great amount of feasting and the 
construction of the majority of Nasca Lines were undertaken during this time 
period.  
Based on the kinds of materials found at Cahuachi and the activities 
thought to have taken place, the site has been reconstructed as a ceremonial 
center (Silverman 1993,1994; Orefici 2011). Cahuachi is also believed to have 
functioned as a pilgrimage center that gathered a great amount of people during 
specific moments in what Silverman believes to have been a ritual calendar 
(Silverman 1994). 
2.4 Cahuachi’s Ritual Importance 
At around 100 BCE Cahuachi became a center of regional importance, 
where individuals would gather together after a pilgrimage. Cahuachi seems to 
have appeared in a time of multiple belief systems that were coming together 
after the migration of individuals from the North (Kantner and Vaughn 2012). The 
appearance of the “Cahuachi Cult" also seems to correlate with unpredictable 





During Early Nasca, the site grew significantly in size and became the 
center of a regional cult that housed a theocratic authority (Orefici 2006). The site 
itself is characterized by adobe pyramids, open plazas and burials (Orefici 2011). 
Evidence in this site suggests feasting and caches of a number of different 
objects such as musical instruments, textiles, painted ceramics and trophy heads 
(Orefici 2011). A total of 40 ceremonial mounds with associated plazas, where 
pilgrims might have gathered, can also be identified (Silverman 1994). These 
ceremonial structures were temple mounds, conforming to natural hills with 
architectural modifications to make it suitable for religious and civic activities. 
Silverman (1994) has identified different layers of plasters on the wall in different 
rooms; which can point to the importance of keeping certain areas in conditions 
for ritual purposes. Evidence of panpipes (over 200 fragments), feathers, 
polychrome ceramics, and animal remains (llamas, cuyes, birds, frogs, serpents) 
also suggests the ritual and ceremonial importance of Cahuachi (Orefici 2011). 
 Orefici (2011: 191-193) states that during the excavations throughout the 
years he has encountered different elements suggesting ceramic production at 
Cahuachi. These elements include raw clay, paint brushes, batanes, pigments, 
polishing stones, textiles with color stains on them and, ceramic music 
instruments that were not fired. Silverman (1994) also found evidence suggesting 
craft production being held at Cahuachi. This evidence includes paintbrushes 





Excavations have revealed a 70 to 30 percent ratio between polychrome 
ceramics and utilitarian vessels at Cahuachi. Silverman (1993) suggests that this 
amount should be seen in reverse in a habitation site; however, excavations at 
different villages have proven that that is not the case (Vaughn 2009). This 
suggests that the importance of ritual and ritual activity was probably not 
exclusive to a few political or religious elites, but that many individuals outside 
the ceremonial center had access to these ceramics and activities. Kantner and 
Vaughn (2012) have argued that the distribution of polychrome ceramics can be 
explained by the acquisition of them as tokens. As tokens, ceramics could  have 
served to prove participation in the pilgrimage; helped to construct reputation and 
alliances between individuals; and to associate themselves with the local 
religious elite (Kantner and Vaughn 2012).   
2.5 Understanding Nasca Ceramics 
Nasca ceramics have been a subject of study for many decades now. 
These studies include morphological studies (Carmichael 1986), iconographic 
studies (Proulx 2006, 2007 and 2008), and most recently studies that involved 
provenience (Vaughn et al. 2006). In the SNR polychrome ceramics are highly 
embedded with materialized ideology.  These dynamics are not foreign to the 
Andes, where the materialization of ideology has been associated with the 
development of centralized elite (Vaughn 2006). The materialization of ideology 
is commonly found in portable and symbolic objects such as ceramics 





ideology, were first thought to have been produced at a domestic level 
(Carmichael 1996), however recent investigations from Vaughn has given light to 
the production of ceramics at, or near the ceremonial and pilgrimage center of 
Cahuachi, in centralized contexts (Vaughn 2004; Vaughn and Linares 2006). 
These ceramics have been found in many villages throughout the SNR (Vaughn 
et al. 2006; Vaughn 2009).The ceramics that are hypothesized to have been 
produced by specialist potters at Cahuachi, are polychrome ceramics with 
iconography related to water, fertility and the notions of death to insure more life 
(Carmichael 1996). They were produced using a number of different techniques, 
some of which include coiling, drawing, direct shaping, paddling and scrapping; 
sometimes there is also evidence of a combination of these, depending on the 
ceramic type (Carmichael 1986).  
2.6 Middle and Late Nasca 
During Middle Nasca or Transitional Nasca (450- 550 CE), many Early 
Nasca villages were abandoned. Settlements moved to the northern parts of the 
valleys. Although the settlement patterns are very similar to those found in Early 
Nasca, they moved to the middle of the valleys and evidence suggests that they 
housed more individuals (Schreiber and Lancho Rojas 2003). By this time the 
importance of Cahuachi seems to have decreased and leadership seems to have 
been restricted to local elites (Whalen 2014) This is based on the lack of 
construction at the site dating to this time period; however, there is also evidence 





to the iconography found on polychrome ceramics, this period corresponds to 
ceramic style Nasca 5. In this style we find the first evidence of proliferous 
elements (Proulx 2007), changing from the previous monumental style (Schreiber 
and Lancho Rojas 2003). This style is characteristic for the increase of geometric 
designs and more abstract elements. Rays and tassels appear accompanying 
the motifs of mythical subjects (Proulx 2007).  The changes in ritual 
concentration and iconographic styles correlate with a number of different natural 
phenomena such as climatic changes (Kantner and Vaughn 2012) and what 
seems to have been a big earthquake (Orefici 2011).  
During the Late Nasca Phase (550 - 750 CE), settlements were located in 
the Middle and Upper Valleys. They grew in size but decreased in numbers. Late 
Nasca society existed in a time of environmental stress; severe aridity started 
around 600 CE (Schreiber and Lancho Rojas 2003). Not many more geoglyphs 
were constructed but the amount of activity at them seems to have increased 
(Reindel 2009). All this evidence, added to the higher frequency of defensive 
attributes in settlements and of warrior motifs shown in iconography, suggests 
that this time period was a time of conflict (Schreiber and Lancho Rojas 2003). 
There was a break in earlier sociopolitical organization centered on ritual and 
religious activities and different local leaders would engage in a number of 
spheres of influence throughout the Andes (Whalen 2014). These different 
influences and the lack of water would be two major factors that affected the 





the recently excavated site of Cocahuischo has suggested that after the collapse 
of Cahuachi, individuals living in the same village negotiated their identity in 
numerous ways (Whalen 2014). Some portions of Cocahuischo community 
connected themselves to the greater Late Nasca world and the Nasca tradition. 
These can be seen in ceremonial activities and feasting held at the site, as well 
as the presence of high quantities of Late Nasca pottery within daily life. The 
other sectors of the site seem to have also engaged in social networks with 
Estrella people in the Chincha and Pisco Valleys and Huarpa people in Ayacucho 
(Whalen 2014). Within these negotiations and contact with different cultural 
networks, individuals from Cocahuischo continued to associate themselves with 
the Nasca while re-negotiating their identity with other cultural affiliations.  
Whalen (2014) has argued that individuals from Cocahuischo continued to 
use Late Nasca pottery during feasting and ceremonial activities. She argues that 
the continuation of usage of these vessels was linked to past traditions. Earlier 
Nasca ceramics were a medium through which Nasca religion was displayed and 
embodied. Late Nasca pottery became a mechanism, in which individuals were 
re-negotiating what it meant to be Nasca, re-becoming and linking themselves 
with centuries of tradition and culture, despite the presence of other cultural 
affiliations (Whalen 2014). It is possible to see these negotiations on Late Nasca 
polychromes, where some clearly show a continuation of style and iconography 





creativity and experimentation, which are linked to the various cultural 
interactions that individuals had during this time period (Whalen et al. 2013).  
2.7 The South Coast after Nasca 
It has been argued - based on the changes in material culture - that by the 
late Early Intermediate Period Nasca society had established ties with the 
Huarpa culture in Ayachucho (Edwards 2010). This contact, changes in material 
culture style and other cultural dynamics in Ayachucho, led to the development of 
the Wari style. Wari had its heartland in Ayachucho, and reached as far as the 
North Coast of Peru, Moquegua to the South and some portions of Cusco 
(Edwards 2010). Menzel (1964:68) has argued that it is possible that the Nasca 
territory might have held a privileged position in regards to the expansion of the 
Wari State. However, the relationship between Nasca and Wari is more 
complicated than it was believed decades ago. Conlee (2010) suggests that not 
everyone benefited from the presence of Wari. In some sites such as La Tiza and 
Pajonal Alto, new opportunities and ties appear for local people and foreign 
individuals seem to have become new local elites. However, not everybody had 
these ties. Many sites were abandoned and some communities seem to have 
moved away from Wari settlements (Conlee 2010). Some sites have a high 
density of Loro style ceramics (local Nasca style from the Middle Horizon) while 
others seem to have affiliated themselves with Wari (Conlee 2010).   
During the spread of the Wari state two different social processes occurred. 





These communities seem to have been collaborators; some attractive resources 
were coca, cotton, corn, different fruits and, marine resources. On the other 
hand, some communities  known as Loro, did not take part of the connections 
with Wari (Conlee and Schreiber 2006). During the Wari expansion, the Wari 
seemed to have interest in using Nasca’s ideology and belief system as a way to 
legitimize their power. Wari’s use of Nasca ideology and belief system is evident 
in the pottery they were producing. Edwards (2010) states that the “Nasca 
influence on Wari ceramic technology suggests intimate knowledge of Nasca 
manufacturing techniques by Ayacucho potters including details of paste, temper, 
and firing atmosphere that would not have been readily apprehended visually or 
easily copied” (2010, 107). On the other hand, it has been argued that Loro style 
pottery marks a disrupture –in some elements- from previous Nasca traditions 
(Menzel et al. 1964). There are many new ceramic forms, as well as the 
disappearance of some recognizable mythical being motifs found in the 
iconography. These were replaced by mere geometric motifs (Proulx 2006).     
After the collapse of Wari, sites seem to have been abandoned or 
disrupted. Burial patterns and ceramic styles seem to have changed as well. 
However, the intermediate elites appear to have maintained their power and 
used some of the Wari-introduced strategies to do so as evidence from Pajonal 
Alto and La Tiza suggest (Conlee 2010).  
During the Late Intermediate or La Tiza Period (1100 – 1476 CE) another 
cultural florescence took place. Town-like settlements appeared. It seems that 





the Early Intermediate period, although the artistic manifestations did not reach 
the high qualities found earlier. Population seems to have expanded and most of 
the Río Grande region in Nasca was ruled from La Tiza (Schreiber and Lancho 
Rojas 2003).   
During the Late Horizon (1400 - 1532 CE) agriculture production was 
reduced, since aridity increased once again (Reindel 2009). The Inca Empire, 
which conquered most of the Peruvian territory, as well as many parts of 
Colombia, Ecuador, Chile, Bolivia and Argentina, reached the South Coast at 
around 1476 CE, with a local population in Nasca showing little resistance 
(Menzel 1959; Schreiber and Lancho Rojas 2003). Incas took advantage of the 
centralized power that existed in different territories. This happened in the 
Chincha Valley with La Centinela and in the Ica Valley with Old Ica. In Valleys 
such as Pisco, Nasca, Acarí and Yauca the situation was very different. The 
Incas constructed their administrative centers in new places with no evidence of 
traditional or local cultures. Some examples of this are Lima La Vieja and Tambo 
Colorado in Pisco, Tambo Viejo in Nasca, and Tambo de Jaqui in Yauca. There 
seems to be a uniform “Inca Coastal Style” throughout the South Coast (Menzel 
1959). Menzel (1959) discusses some parallels between the Inca constructions 
found in Cusco and the ones in the South Coast. She also explains that Inca 
pottery seem to have appeared in all settlements during this time period, as well 
as 4 local styles that also appear. These are Chincha, Ica, Paloma and Acarí. 
Menzel suggests that these local styles might have been fostered by the Incas to 





possibility of cultural syncretism –where local styles reconciled and combined 
with new Inca influences (Menzel 1959).  By 1533 the Spanish had taken over 
the Inca Empire. The earliest records from Nasca show that by this time period 
this region was controlled by a man called Don Francisco Nanasca. This name 
was used by the Spaniards to refer to this territory (Schreiber and Lancho Rojas 
2003).  
2.8 Previous Compositional Analysis in the SNR 
Compositional studies have provided insights to the production and 
distribution dynamics of ceramics in the SNR. Vaughn and colleagues (e.g. 
Vaughn et al. 2006) have conducted a series of investigations that have 
suggested that there are at least 4 different compositional spaces characterizing 
ceramics. The first and best-defined group (1) is hypothesized to have its source 
in the vicinity of Cahuachi, and it was composed primarily, although not 
exclusively, of polychrome wares. It is found in at least 16 sites in the SNR, in all 
four main valleys (Aja, Tierras Blancas, Taruga and Las Trancas) and can be 
found in all time periods analyzed except the Early Horizon(Early Intermediate 
Period, Middle Horizon, Late Intermediate Period, and Late Horizon).Vaughn et 
al. (2011) propose that this consistency in chemical composition can be due to a 
number of different scenarios. The first one suggests that the chemical 
composition of clays in this region were less variable than thought previously; 
while the second scenario suggests that similar production zones existed 





The second compositional group (2) has been hypothesized to have its 
source in the Tierras Blancas Valley, based on excavations and evidence that 
suggest that this type of ceramic seems to have been mainly used in this valley, 
thus it appears to be a local ware, composed primarily of domestic ceramics. It is 
found in two sites in the Tierras Blancas Valley, and has been so far limited to 
Early Nasca.  
The source of the third group (3) has yet to be determined, and it is 
composed mainly by domestic wares. It is found in 4 sites in 3 of the 4 main 
valleys (Aja, Tierras Blancas and Las Trancas). This group was found in the 
Early Horizon, Early Intermediate Period (Early Nasca), and the Late 
Intermediate Period.  
Finally, group 4’s source has not been determined either, and it is 
composed of both polychrome and domestic wares. Vaughn and colleagues 
hypothesize that this group might be foreign wares (perhaps from Ica), although 
there is also a possibility that it might be a local source (Vaughn et al. 2006: 687). 
Sherds from this group are found in 7 sites in all four valleys and during the Early 
Horizon, Early Intermediate Period (Early Nasca) and the Late Intermediate 
Period (Vaughn et al. 2006).  
Vaughn and Neff (2004) conducted a clay survey in the Tierras Blancas and 
Aja valleys. Clay was collected systematically and with the help of modern 
potters. This was useful since in some cases local modern day potters collect 
their clays in the same sources that were used in ancient times (Vaughn and Neff 





region are widely available, they are compositionally heterogeneous, and it is 
likely that the clay source used for the production of Nasca polychromes is 
located in the lower regions of the valley (near Cahuachi). These results are 
based on the result of INAA analysis from a clay brick found near Estaquería (site 
located 5 kilometers from Cahuachi), which matched INAA group 1. Vaughn and 
Neff (2004) used the 4-5 kilometer radius suggested by Arnold (1985) to look for 
both the clay source of the brink found, and most polychrome ceramics. This 
radius is suggested, based on ethnoarchaeological research where it has been 
suggested that potters generally do not obtain their clays at distances larger than 
4-5 kilometers (Arnold 1985). Although Arnold (1985) makes a strong argument 
that supports the hypothesis made by Vaughn and Neff (2004), their survey did 
not include an exact match, and thus, further clay surveys are necessary to 
confirm the hypotheses. Vaughn and Neff (2004) suggest that it is possible that 
the source used to produce polychrome ceramics might be buried under alluvium 
or is neither visible, nor available today.  
In this chapter I have addressed the culture background of the South Coast. 
During the Early Horizon it is possible to recognize a decentralization of both 
political power and production of ceramic vessels. Settlements were not 
clustered together, and ritual activities were held at community levels. During the 
Early Intermediate Period, the Nasca culture emerged and the Southern Nasca 
Region became integrated at a regional level through the influence of the 
Cahuachi cult. This cult has been associated with Nasca polychrome ceramics 





to have decreased during Middle and Late Nasca, evidence suggests that 
individuals were still living at the site. During Late Nasca, despite the new 
connections and networks that were being created and negotiated, there is clear 
evidence that some individuals were still maintaining connections with past 
traditions. The same can be said to some extent about the local Loro 
populations, which continued with some previous Nasca traditions. There is also 
evidence of Wari conquest in this territory as early as 750 CE. However, during 
this time period, not everybody associated themselves with the Wari state and 
new ideology. After the collapse of Wari, new cultural and political negotiations 
occurred, and the region seems to have been governed from La Tiza.  
In this chapter I have also provided the reader with a background on 
previous compositional analysis research conducted in this area. A total of 4 
compositional groups have been identified; INAA Group 1 is hypothesized to 
have its source near Cahuachi, INAA Group 2, is believed to have been coming 
from a source in the Tierras Blancas valley, while INAA Groups 3 and 4, have yet 
to be placed in a specific location.  
In the next chapter I will discuss the background literature that I have used 
in this Master thesis. I will discuss three major theoretical perspectives: political 
economy, the materialization of ideology, and behavioral archaeology. I will also 
address the cultural implications of paste variability that can be found in 
ceramics. These notions are taken from Arnold (2000) and Costin (2000). 
Through addressing all of these, I will elaborate on the way these theories 





CHAPTER 3: BACKGROUND LITERATURE 
 
In this chapter I will address some of the theoretical concepts used in this 
MS thesis, as well as notions that are involved in the selection of clays and 
recipes by potters. In regards to the Theoretical background I will address 
political economy, the materialization of ideology and why understanding 
technology under a behavior approach is important. 
3.1 Political Economy  
In order to investigate the way ceramics play a role in the creation and 
maintenance of power, we must first discuss the way wealth is produced and 
distributed. Taking a political economy approach illuminates the importance of 
crafts as a tool to maintaining economic control through the production and 
distribution of wealth inside and outside the household. It also facilitates our 
understanding on the social relationships that appear when individuals have 
unequal access to power and wealth (Vaughn 2006). 
Economic systems are related to production, distribution/exchange and 
consumption of goods, while political economy relates to understanding how 
these factors are controlled outside the household level (Feinman 2004). One of 





through craft production and the exchange or distribution of goods. However, 
both of these need a mechanism to legitimize the position of the leaders. This is 
generally through the manipulation and materialization of ideology. Thus, political 
economy includes production, distribution, consumption, exchange and the 
manipulation of ideology (Vaughn 2006). 
Social complexity and the appearance of hierarchal leaders, encourages 
the organization and control over raw materials, labor and final products (Stanish 
2004). In this sense, political economy relates to the strategies used in the 
production and distribution of wealth by a political structure, where surplus plays 
an important role, facilitating political control. Hirth (1996: 209) states that 
“economic control provides the material means to support political bureaucracies; 
ideational systems provide the structure and justification that allow them to 
operate”. The study of ceramics is particularly relevant because ceramics can be 
prestige portable objects that elites tend to produce or sponsor in order to display 
their ideology. Some Andean examples of heavily ideologically loaded ceramics 
include the Nasca (Proulx 2008, Vaughn 2009), the Moche (DeMarrais et. 
al1996) and the Wari (Vaughn 2009).   
3.2 Craft Production 
The control over craft production is an important factor in the accumulation 
of wealth. Vaughn (2009, 315) states that “ethnographic and archaeological 
evidence suggests that very commonly craft production develops because it is 





maintain inequality”. In this sense craft production can provide income that can 
be used to finance other projects; and the monopolization over this production 
can generate political and economic control. Craft production can also produce 
the materialization of ideology in which power is legitimized (Costin 1996: 211).  
Many models exist that are oriented towards the production strategies that 
facilitate political control. For the purpose of this research the one that will be 
considered is the control over craft economies (production of utilitarian and luxury 
items) in order to illuminate the connection between ceramic production and the 
broader social structures of political control. The control over this part of the 
economy can lead to craft specialization (Hirth 1996).  Brumfiel and Earle (1987) 
propose three models for the emergence of specialization. The (1) commercial 
development model, in which there is an economic development that increases 
specialization in a spontaneous economic growth. “A growing economy 
encourages individuals to avail themselves of the efficiencies of specialization 
and exchange…” (Brumfiel and Earl 1987: 1). The (2) Adaptationist model, 
suggests that political elites participate in the management of the economy (e.g. 
craft specialization) either out of need or for beneficial outcomes. Finally, the (3) 
political model, advocates that political elites “consciously and strategically” use 
specialization to reinforce social inequality and strengthen political alliances and 
control. One of the main themes in this model is the “prestige good theory” where 
the elite use crafts and craft production as a mean of domination and power 





dependency on certain products. The control over craft production, distribution, 
and consumption, not only creates a distinction between the powerful, but also 
between craftsmen/women and the rest of society (Schortman and Urban 2004). 
It has been argued that in middle-range societies a factor that plays an important 
role in the reproduction of these activities are feasts. During feasts sponsors 
have the opportunity to display their generosity and intensify exchange and 
production. Through these interactions, elites have the opportunity to enrich their 
political capital and social prestige (Vaughn 2006, 315). 
 
3.3 The Materialization of Ideology 
Some crafts may be considered prestige goods which play an important role 
in the construction of materialized ideology, and thus, in the establishment of 
political control. The materialization of ideology consists of the transformation of 
ideology and ideas into a physical form as well as a strategic mechanism in 
which elites allocate resources to legitimize and strengthen institutions of control. 
In this sense “materialized ideology molds individual beliefs for collective social 
action” (DeMarrais et al. 1996: 16).  The materialization of ideology can be found 
in ceremonies, monuments, and symbolic objects. It is common to find 
materialization of ideology on portable and symbolic objects such as ceramics. 
Portable objects enable symbolic communication between individuals within 
social segments and among polities; the distribution of such objects reinforce 





generated among individuals (DeMarrais et al. 1996). Materialized ideology and 
symbolic objects are normally considered to be of high value, thus having a 
restricted circulation. In this sense, elites may monopolize and control the access 
to raw materials used in the production, as well as technology and skilled labor, 
which are needed in the creation of these objects (DeMarrais et al. 1996). Thus, 
it is important to highlight not only the symbolic importance of these objects but 
also their material value. The ideology that is being materialized not only creates 
a desire for such objects, but also provides a mechanism to justify the 
inequalities that are generated because of the unequal production and 
distribution relationships (Vaughn 2006).  
By using political economy as a theoretical framework, my analysis 
assumes that understanding the materials, production, and distribution of 
ceramics as symbolic objects, can help us understand the political economy of 
the SNR. It also facilitates the understanding of the material and symbolic value 
of ceramics in a number of different societies. . In the next lines I will address the 
importance of understanding the behavioral qualities involved in the production of 
technology. 
3.4 Technology and the Behavioral Approach   
I informed my analysis with a behavioral approach because I am working 
from a framework that accepts that economic, political and personal forces affect 
all stages of production. I will elaborate on the importance of looking at 





traditions. All of which will help us create a holistic view of the importance of 
production and distribution dynamics involved in ceramics.  
All crafts are the result of a long chaine operatoire (Schiffer 2011) and that 
each part of that sequence is affected by a number of factors. These factors 
motivate craftspeople to choose one procedure over another. When individuals 
identify with an object or a way of action, they reject others, creating social and 
cultural boundaries that shape their lives and behavior (Hodder 2012).  Sillar and 
Tite (2000) call these ways of action “technological choices”. These choices are 
made to manufacture the craft in a specified way. These are shaped by social, 
economic, ideological, ecological, functional (Sillar and Tite 2000; Shimada 2007) 
and political factors, as well as factors that involve agency, knowledge and, past 
experience – in which they determine what is technologically possible and 
socially desirable (Dobres 1994). When different individuals are producing the 
same type of product it is possible that a technological style might emerge, as 
well as morphological and decorative styles. All of these styles are created by 
conscious and unconscious elements that can provide us with information related 
to social status and/or group identity (Lechtman 1977; Sillar and Tite 2000). 
When a technological style can be recognized through time, it is possible to have 
encountered a technological tradition.   
When discussing technological traditions, Schiffer (2011) argues that "there 
is a demonstrable cognitive continuity between a series of inventions, with later 





2011: 13) and that all "contributors" to a technological tradition share the same 
vision and continuity in the knowledge embedded in the production sequence. He 
also states that "we can represent a technological tradition as a sequence of 
basic project models that follow one after the other, with each invention 
furnishing resources for later ones” (Schiffer 2011: 13). Rice (2005), in this same 
sense, states that technological traditions can be recognized from correlations 
within manufacturing sequences. Technological traditions generally can be seen 
showing continuity in time, but not necessarily in space (Schiffer 2011). In this 
sense, technological traditions can be continued and used by other individuals, 
despite the original creators lack in continuation (Schiffer 2011). Thus, 
technological traditions can be adapted by other individuals/communities and 
used as theirs.   
Technological traditions are based on three main factors/rules. These 
include; recipes, teaching frameworks and engineering science. When we think 
about recipes we include the materials used in the manufacture, the final product 
or result, the tools, facilities and people involved in the manufacture, a sequence 
in which the manufacture is taken place, and how individuals solve common 
problems that might appear during the manufacture. Teaching frameworks 
include the teaching and acquisition of relevant skills and ways of manufacturing 
the recipe, to produce the "same" final product. These teaching frameworks 





Finally, the engineering science includes "a specific interaction sequence [that] 
has a reasonably predictable outcome" (Schiffer 2011: 96). 
This framework will help us understand the changes or continuation of 
choices made by potters in the SNR. In the same way they serve as a reminder 
that technology is neither static nor faceless, and that individuals stand behind 
them and control the outcome. Depending on the scenario these choices and 
styles might be controlled by a number of potters that interact, or might be 
controlled by the sponsor(s) of the production. In this same sense, technological 
choices may also be shaped by tradition and prestige. In this section I have 
explained how technological choices can lead to technological styles; and how 
these, through time, can lead to technological traditions. Understanding how 
these factors take place will be important for us to understand the political 
economy of the SNR, and the ceramic tradition that this territory had. Behavioral 
archaeology also serves as an important body of theory for us to understand 
paste variability in ceramics, since it provides us with a framework that illustrate 
that there is a cultural and social connection between the producer/consumer 
and the final product. In the section that follows I will elaborate on the specifics of 
ceramic production. I will also address the cultural aspects involved in ceramic 
production and how these aspects can be seen in compositional variability.   
3.5 Background Literature on Ceramic Production 
Ethnographic research is necessary to understand ceramic production. 





relate to raw materials (why they choose them), how they manipulate the 
materials, and manufacture ceramic vessels, as well as some distribution 
dynamics. Understanding how people are involved in these procedures  in the 
present will help us understand how they might have done it in the past. This 
happens because some the procedures of making ceramic are common in both 
past and in present times (Arnold 2000). 
Compositional analysis provides us with the opportunity to identify 
mineralogical and chemical characteristics, such as provenance and recipes 
(Bishop et al.1982; Costin 1991; Tite 1999). Tite (1999) discusses how the 
physical sciences have contributed to our understanding of craft production. He 
also acknowledges the importance of taking into consideration all parts of the 
artifacts life history.  Some of the most important topics that he discusses are 
production technology, which includes the selection and preparation of raw 
materials, the forming of the object, surface treatment, firing procedures; 
specialization and the organization of production; distribution, which includes 
exchange and trade; consumption, which can be inferred based on surface 
treatment (such as decoration) or metric analysis; and innovation and 
technological choices.  
3.6 Understanding Paste Variability 
With compositional analysis we can also study and understand paste 
variability. This variability in the ceramic assemblage can be due to a number of 





Ethnoarchaeological work conducted by Arnold (2000) in Guatemala, Peru and 
Mexico gives us a great insight to some of these factors. Local geology and the 
selection of one or more different clay deposits will affect the variability found in 
ceramics. Different potters, different communities tend to select different sources 
in which they select their clay. The reasons why potters use different resources 
can be due to a variety of reasons, some of which include availability, 
accessibility, energy concerns and some cultural reasons. Although there is 
evidence of potters collecting clays as far as 80 kilometers, in most cases potters 
select their clay in a radius of between 4-5 kilometers, since there is a high cost 
in transport (Arnold 1985). In some cases variability in the clay source can also 
be found depending on the length and depth of the deposit, although this 
distinction can be seen in micro-scale (see Chapdelaine et al. 1995 for an 
example). Another factor that affects paste variability is the potters’ perception of 
the raw materials. Generally potters are not concerned with the chemical 
properties in the clays they select; rather they base their selection on color, 
inclusions (tempers), stickiness, saltiness, and performances characteristics 
while drying and firing. Potters learn which clays are useful for pottery 
manufacture from experience, use and tradition (Arnold 2000). Settlement patters 
and energy concerns also affect paste variability. Where ceramic raw materials 
are found throughout a wide range of the landscape and households or 
communities, are distributed throughout that same landscape, we would expect 
some degree of paste variability (Arnold 2000). Religious factors also can affect 





considered sacred because they are found in mountains that are considered to 
be apus (Arnold 1985, 1993, 2000). A similar case can be found amongst the 
Harappan where the selection of clay is used to represent the creation myth and 
is related to the notion of “mother earth” (Clark 2009). Another factor that can 
affect paste variability is the intention of use. Not all clays are suitable for the 
same vessels. Clays high in non-plastics ratios are generally used for cooking 
vessels, while clays with low non-plastics ratios are generally used to 
manufacture non- cooking vessels (Arnold 2000). Paste variability can also 
change when the selection of sources change. These changes can be due to a 
number of factors some of which include exhaustion of raw materials, destruction 
of mines, changes in cultural dynamics that effect selection, and even political 
restriction of resources (Arnold 2000). Clay preparation and recipe mixes can 
also affect the variability that we see in paste. The physical modification 
(grinding, screening, and/or levigation) that the potters use while they prepare 
their clay, can also be seen in paste variability, since the techniques used from 
potter to potter, or from community to community can be different. The same can 
be said about the preparation of clay recipes. Clays need to be plastic enough to 
produce vessels, but not too plastic because it can become too saggy to work or 
can crack while firing (Arnold 2000). As we have seen it is possible that clays can 
be found in different qualities depending on the batch and the location of the 
extraction in the mine or source (Chapdelaine et al. 1995; Arnold 2000) and 
depending on the physical alterations that potters make, thus the amount of 





since most potters work their clay until the “paste feels right” and they believe it is 
suitable for the manufacturing stages (Arnold 2000). The same reasons that 
affect the change of raw resources also affect recipe changes over time.  
As we have seen in previous lines there are a number of different reasons 
that affect the compositional variation that we might find in ceramics. When 
production of ceramic vessels is controlled or related to centralized power there 
is potential to see little paste variability in the assemblage they are 
manufacturing, while when it is less controlled potters tend to have the liberty and 
tend to choose raw materials that are available at the time and prepare the clays 
in different ways. Another thing that plays an important factor in this equation is 
the control of production and recipes, in the first case, centralized power has the 
potential to control these factors as well, since it is likely that they are producing 
in large-scales and want homogeneous products. Although in the second case 
standardization can also be seen, when we see production workshops that are 
working for a specific demand, they will potentially produce their products in 
homogenous fashion; however, it is also possible that the production will be more 
heterogeneous, seeing variation in paste recipes and morphological 
characteristics. A great example of this case can be seen during the New 
Kingdom and the Late Napatan Period (1550 – 650 BCE) in Nubia; where 
production related to the Egyptian Empire was standardized and potters were 
obtaining their clay from the same source and producing them in the same 
fashion, while Nubian individuals were obtaining their clays from numerous 





Arnold (2000) and Costin (2000) both agree that for us to link compositional 
variability in ceramic pastes to distribution we need to consider regional 
dynamics involved in production. Arnold (2000) states that  “because potters in a 
community interact, the group often has stylist correlates, and these potters 
select and mix raw materials within their resource are differently that other 
communities outside of this area” (Arnold 2000: 364). Compositional groups 
reveal human groups that interact at an economic, social or political level (Costin 
2000). In this sense, ceramic paste can reveal information about the organization 
of ceramic production (selection of raw materials and the way they are modified) 
and the distribution of such vessels (Arnold 2000) revealing a “pattering that 
potters and consumers create in various settings” (Stark et al. 2000: 296). 
Understanding that ceramics were being produced in a certain region or 
community opens the gates for us to test different models of exchange and 
economic dynamics at a regional level.  
Compositional analysis has been conducted in different cultures worldwide 
and has helped understand economic and social dynamics. Some of these cases 
include the colonization of Nubia by the Egyptian Empire. Here compositional 
analysis has served as a mechanism to understand the control over raw 
resources and understand specialized contexts in which Egyptian ceramics were 
being produced in Nubia, while Nubian style ceramics were being produced with 
a greater variability of clay resources. Egyptian control was based on developing 
self-sufficient colonial communities in Nubia and a way to do so was establishing 





These ceramics seem to have provided political ties as well as new dynamics of 
power. Carrano et al. (2009) states that it is hard to tell how well these Egyptian 
social groups were integrated to the community as a whole, but specific clay 
sources seems to be exclusive to the Egyptian style ceramics. This suggests 
dynamics of power in relation to raw material and resources.  However, there 
seems to be little desire or ability of Egyptian colonists to transform certain 
aspects of Nubian identity and political economy based on the little difference in 
raw materials, manufacturing techniques, and distribution of Nubian style pottery. 
Regardless of whether a portion of the Nubian population showed some 
resistance to new technological attributes and power dynamics, some 
acculturation is evident. Egyptian-style pottery production did not stop with the 
decline of imperial power. However, Nubian style traditional pottery also lingered, 
suggesting that acculturation might have only affected part of the Nubian 
population, and might have been related to status (Carrano et al. 2009).  
In the Andes, compositional analysis has been used to determine a number 
of different dynamics. In Moquegua, a compositional analysis was used to 
understand what local clays, potters of both Wari and Tiwanaku cultures were 
using. The results showed that not only were forms and decorations distinct, in 
this region, but the clays used had a different chemical signature as well. Chen 
Chen potters (Tiwanaku) used clay from the middle valley, and potters from 
Cerro Baúl (Wari) used highland sources (Sharratt et al. 2009). Isabell Druc has 





of foreign ceramics found at the pilgrimage center of Chavín de Huántar (Druc 
2004). This is particularly important to understand the presence of foreign 
populations and the offerings that they are making at this site, and has been one 
of the most important evidences to prove that this site, in fact was a pilgrimage 
center which brought together individuals from different parts of the Central 
Andes.  
In the next chapter I will address the methodology used in this MS thesis. 
This includes Instrumental Neutron Activation Analysis (INAA) and compositional 
analysis. With these techniques it is possible to identify behavioral and socio-
political dynamics involved in the production and distribution of ceramic vessels. 
This provides us with insights on the overall political economy of the SNR 
through time. I will also address the data collection procedure and provide an 





CHAPTER 4: METHODOLOGY 
 
In this chapter I will address the methodology –compositional analysis using 
Instrumental Neutron Activation Analysis– used in this research. I will also 
address the data collection procedures and a brief description of both 
archaeological sites that were used in this Thesis.  
4.1 Compositional Analysis 
Compositional analysis can be used to understand the life history (the cycle 
that includes production and distribution) of ceramic vessels and thus the 
behavioral attributes of the people involved (Schiffer 2011). The goal of 
compositional analysis is relating chemical composition to the behavior of the 
producer - and consumer (Arnold et al. 1991). This is not an easy relationship to 
make but with contextualization and a correct understanding of the dynamics 
involved in ceramic production it is possible. It is important to make this 
relationship because potters select and modify their clays before production (for 
a number of different reasons that have been listed previously) and 
understanding this relationship can illuminate production dynamics, exchange, 
and trade (Arnold et al. 1991). Some factors to consider include what raw 





treatment, decoration, etc).The selection and the preparation of the ceramic 
vessels are affected by a number of different factors. These attributes include 
environmental, cultural, social,  political, economic and ideological factors. For a 
better understanding of the ceramic data recovered by compositional analysis we 
must include ceramic ecology and ethnoarchaeology. Ceramic ecology consists 
of understanding and linking pottery production with all environmental aspects; 
while ethnoarchaeology provides us with the opportunity to envision other 
possibilities surrounding manufacturing and distribution (Arnold 1985; Tite 1999). 
Our interpretation should consider a ceramic vessel’s life history, which 
includes production, distribution and consumption.  In the production stage there 
is a chain of operation that is followed during the manufacturing process to 
prepare and treat the vessel.  It is important to remember that technological 
choices are embedded in every step of the way (Sillar and Tite 2000). The raw 
materials that are used have a geochemical signature or fingerprint that can (at 
least theoretically) be identified and used to distinguish different compositional 
spaces. These compositional spaces may or may not correlate with actual raw 
materials sources as they could be the result of technological factors as well. 
Further analysis is necessary in order to match compositional spaces with 
geographic spaces. 
Compositional analysis can also help us understand the recipe choices that 
potters used during the manufacture of objects. Bishop et al. states that 





transmission of the technical information, as well as to the movement of pottery 
vessels from production source to place of deposition" (Bishop et al. 1982: 277). 
The clay needs to be plastic enough to be modeled and transformed, and 
sometimes this does not occur naturally (Tite 1999). Thus, potters will most likely 
modify the clay and the final product will consist of a combination with temper 
(e.g. shell, sand, bone, limestone, etc) and/or other clays (Arnold et al. 1991; 
Pollard and Heron 2008). If a clay sample is available and/or if a thin-section 
petrography is done, it is possible to identify the temper added and the temper 
that is found naturally in the clay using different techniques, as added temper is 
usually angulated (Tite 1999).   
In the distribution stage, pottery can be consumed either locally or can be 
exported. Compositional analysis helps us understand some of the dynamics of 
local consumption, exchange and trade, thanks to the grouping and comparison 
of finished vessels with raw material. Understanding the local geology is also 
important, as well as the variability in clay beds (Bishop et al. 1982; Pollard and 
Heron 2008). This will provide information about different deposits and their 
homogeneity. Sampling clays is important because it gives us a starting point to 
later compare variability amongst ceramic pastes (Bishop et al. 1982; Tite 1999). 
When sampling clays, it is important to fire them and then compare them with the 
ceramics that are being analyzed. During firing processes the ceramic vessels 





Depending on the region, different clays will separate in compositional 
spaces due to their chemical composition. Sampling is important when 
conducting compositional analysis. Different questions will need different sets of 
data: studies of exchange need larger samples than those of local production 
(Bishop et al.1982). In order to understand trade we need to understand temporal 
changes in production, distribution and consumption. If possible, there should be 
an equal distribution amongst time periods in the sample; this will provide us with 
a solid ground and not be exposed to as much archaeological noise as a random 
sample (Bishop et al. 1982). When analyzing the pottery it important to use a 
sample of the vessel that is representative of the whole population.  
Compositional analysis requires us to include the pottery provenance 
postulate, which suggests that the variance between two different clay sources 
will exceed the variance between clays obtained in the same source (Glascock et 
al. 2004).  With this postulate it is possible to recognize ceramics that have been 
produced with different clays –or with different mixture of clays— from each 
other. 
Some of the most important techniques used in compositional analyses 
both in the Andes and world-wide include X-ray fluorescence spectrometry 
(XRF), X-Ray diffraction (XRD), Laser Inductively Coupled Plasma-Mass 
Spectrometry (LA-ICP-MS), and Instrumental Neutron Activation Analysis (INAA) 
(Bishop et al. 1982). For a variety of reasons, as discussed below, I employed 





4.2 Instrumental Neutron Activation Analysis (INAA) 
More than 100,000 pottery samples have been submitted to INAA analysis 
since the 1960s, making this technique the most used compositional analysis in 
archaeology (Glascock et al. 2004). It has the advantage of having a high 
accuracy and precision, as well as a high sensitivity for analyzing many 
elements. INAA can measure 30 elements or more, simultaneously and has low 
activity for major constituents such as Si, Al, O and Mg. Another advantages of 
using INAA include, that only a small amount (50 – 200 mg) of pottery is required 
as a sample, preparation time is low and has sensitivity bellow parts per million 
(Glascock et al. 2004). INAA has an easy sample preparation, high precision and 
accuracy for bulk analysis, and the capacity to analyze a large amount of 
samples; as well as the facility for inter-laboratory comparability (Glascock et al. 
2007). INAA works with the nucleus; a sample is bombarded with neutrons from 
a reactor and a fraction of the nuclei, of each element analyzed, is transformed 
into an unstable isotope that has half-life decay. During this decay, the isotopes 
produce one or more gamma rays with different types of energies. A precise 
account of the amount of elements present in the sample is possible by 
measuring the spectrum emitted by the gamma rays (Glascock et al. 2004).  
4.3  INAA Preparation at the University of Missouri Research Reactor (MURR) 
The samples used in this MS thesis were analyzed at MURR in 2004 and 
2005 by Kevin Vaughn, employing standard procedures and were later made 





is also collected for reference. The external and internal surfaces of the sherd are 
removed, since composition may vary on them due to surface treatments and/or 
decoration, contamination during usage and post depositional processes. After 
these surfaces are removed a mortar and pestle are used to crush each 
individual sample into powder. This powder is than stored for 24 hours in a glass 
vial and dried at 100°C. Samples are than separated for both short and long 
irradiations, and weights are reordered. The first irradiation is exposed for five 
seconds, decayed for 25 minutes and then counted for a total of 720 seconds. 
This irradiation provides us with the results of short lived elements, which include 
Al, Ba, Ca. Dy, K, Mn, Na, Ti and V. After a seven-day decay, the sample is 
counted for a total of 2000 seconds, this measures medium lived elements, such 
as As, La, Lu, Nd, Sm, U and Yb. After a 3 to 4 week decay the sample is 
counted for a total of 10 000 seconds and this measures long lived elements 
such as Ce, Co, Cr, Cs, Eu, Fe, Hf, Ni, Rb, Sb, Sc, Sr, Ta, Tb, Th, Zn and Zr 
(Glascock et al. 2004).  
After the INAA analysis was conducted at MURR, my methods followed 
standard procedures as outlined by Glascock et al. (2004). I placed the results in 
an excel sheet that was later imported into the statistical program GAUSS. Once 
in GAUSS Principal Component analysis is calculated. The data were 
transformed on the basis of eigenvector methods to determine the total amount 
of variation and the distance of this variance of the data set (Glascock et al. 





and display them along on a single diagram. The biplots used are helpful to show 
the relationship of different specimens, and help recognize the compositional 
groups and the chemical elements that make up those separations (Neff 1994).   
After the elements that separate groups are recognized, bivariate plots with 
these elements are used to start outlining potential groups and recognizing 
outliers (Glascock et al. 2004). A combination of statistical variables, such as 
means, standard deviations and coefficients of variation, are also calculated to 
understand the variability in the sample. Once potential groups are recognized, 
these are placed in new excel worksheets, and then back in GAUSS; 
Mahalanobis (MD) distances are calculated to determine the probability of the 
specimens being part of that group. These distances are calculated by the 
square of Euclidean distances between the group centroid and the specimen, 
divided by the group variance. It is also based "on the rate at which the density of 
specimen data points decrease away from the centroid in that direction" 
(Glascock et al. 2004: 101). All MD scores that are 1.00 or higher constitute 
membership within the group. 
4.5  Paste Types 
Paste is also important to consider when discussing questions of production 
and provenance, since this shows the recipes used by the potters. Ceramics that 
have been collect in different sites throughout the SNR have been divided in 6 





paste types were compiled by Kevin Vaughn in 2004. These are A, B, C, D, E, F 
and are composed as follows;   
- Paste A; reddish brown to yellowish brown paste (5YR 4/4 – 4/6) with a 
0.5 – 1 mm coarse. It was poorly sorted, with inclusions primarily of 
mica, quarts, pebbles, and in some occasions, pyrite. Vaughn refers to 
this paste as the “brown utilitarian paste” (Vaughn and Neff 2000) 
- Paste B; pinkish gray (7.5 YR 6/2) paste, with poorly sorted inclusions. 
This inclusions include volcanic pebbles, quarts and mica and had a 
coarse of 1 – 2 mm. In this paste pyrite is rarely present. Vaughn refers 
to this paste as “pink utilitarian paste” (Vaughn and Neff 2000) 
- Paste C; light red (2.5 YR 6/8) to orange (5YR 6/8) fine paste. When 
inclusions were found they were very well sorted, and were primarily 
quarts, feldspar and mica. Vaughn refers to this paste as “Nasca 
fineware paste” (Vaughn and Neff 2000). 
- Paste D; fine grayish paste with few inclusions. It is typically found on 
Formative sherds, especially Nasca 1 ceramics.   
- Paste E; very fine yellowish paste with few inclusions.  
- Paste F; pinkish-brown with medium grained pastes. It has a frequent 
presence of mica. This paste is typical to Late Intermediate Period 
sherds found in the Las Trancas Valley.  
Before going into detail about the results obtained using compositional 





where the ceramics of this research were obtained. These are Santa Luisa and 
Higosñoc; two sites excavated by Vaughn and Linares in 2004. 
 
4.6 Data Collection - Santa Luisa and Higosñoc 
For the interest of my research, the valley that will be considered is the Las 
Trancas Valley, where the sites of Higosñoc and Santa Luisa are located. These 
sites were excavated by a team of archaeologists led by Moisés Linares and 
Kevin Vaughn. These sites were divided into three (Santa Luisa) and two 
(Higosñoc) sectors, each of these sectors had a number of structures, and a total 
of 24 2x2 units were placed in a sample of these structures. Stratigraphy was 
defined both in natural layers and arbitrary levels. Each unit was excavated until 
sterile soil was reached.    
4.7 Santa Luisa (90-54) 
Santa Luisa lies on the northern margin of the Las Trancas River in the  
Province of Nasca, department of Ica, with UTM coordinates 0519600 E and 
8344800 N.  It was first recorded by Katharina Schreiber in 1990 with the name 
of 90-54. The site is located between 700 and 800 meters above sea level and is 
8 hectares in size. The site has many circular structures, some of which are 
associated with patios of different sizes and shapes. There is also evidence of 
terraces that must have been constructed for the associated habitation in these 
circular structures. These structures are made out of stones that were either 





structures that are present today are the alignments of the base, which are 
between 40 – 60 cm and 60 – 80 cm. Investigations conducted in 2004 by 
Vaughn and Linares divided the site into three sectors. Between 30 and 40% of 
Sector I corresponded to an Early Nasca occupation, while sectors II and III 
correspond to Middle and Late Nasca. Test excavations were conducted in all 
three sectors (five excavation units in both sector I and II, and two units in sector 
III). The test excavations and preliminary fieldwork at the site demonstrated that 
is a multi-component site dating with ceramics from the Formative through the 
Late Intermediate Period, and a principal component from Early Intermediate 
Period (Nasca). A total of 12 units were excavated (Vaughn and Linares 2004). 
4.8 Santa Luisa – Sector I 
This sector was located on the west slope of the site, and had a total 
extension of 160 meters long and 100 meters wide. It consists of more than 20 
circular structures (most of which have 9 meters of diameter) These structures 
are located on terraces. This sector does not seem to have a specific planning 
involved in its outline. In the lower portion of this sector there is presence of 
square structures that date to later time periods. As I discussed previously, this 
sector recorded between 30 and 40% of Early Nasca habitation.  
4.9 Santa Luisa – Sector II 
This sector was located in the central portion of the site, and had a total 





flattened in different places, at least to make the inside of the habitation 
structures flat. In this sector there were more than 100 structures of different 
sizes; however, most of these were relatively small. Towards the middle of this 
sector there was an oblong structure of 30 meters long and 14 meters wide, 
which seems to have been an open plaza were different ritual activities must 
have taken place. This conclusion was made based on the presence of 
fragmented panpipes. This sector follows the pattern of Sector I discussed 
earlier, where the patio groups were located on the upper portion of the sector, 
while on the bottom there is evidence of rectangular structures that date to later 
periods. This sector is most likely dated to Middle and Late Nasca.    
4.10 Santa Luisa – Sector III 
Sector III was located on the east side of the site, and is 250x70 meters. In 
this sector there were more than 70 structures with a combination of circular 
structures and oblong structures. These were in somewhat better condition than 
the structures found in previous sectors; however, when excavations were held 
layers were found with goat dung and layers seem to have been disturbed. This 
sector is comprised only Early Horizon and Nasca structures.  
4.11 Santa Luisa - Summary 
 Based on excavations conducted in 2004, Linares and Vaughn (2004) 
suggest that Santa Luisa is a domestic site linked to agricultural production. This 





and pallares.  A total of 200 structures have been identified and would have 
housed a total population of around 800 individuals if they were occupied 
contemporaneously. Its principal occupation dates to Middle and Last Nasca, 
although as I have outlined there is evidence of both earlier and later occupations 
as well. There was no evidence of Early Nasca usage of the important plaza 
found in Sector II. This correlates with the evidence that suggests that during this 
time period important rituals were conducted at the pilgrimage center of 
Cahuachi (Vaughn and Linares 2004). There was no evidence of burials dating 
the Nasca periods; however, the lower portions of the site have been looted 
extensively. Vaughn and Linares (2004) argue that if a cemetery was placed in 
this sector it was most likely linked to later occupations, related to the rectilinear 
structures that have been identified on lower portions. 
 







4.12 Higosñoc (96-251) 
The second site in the analysis is Higosñoc (96-251), which lies on the 
southern margin of the Las Trancas River, also in the District of Vista Alegre, and 
with UTM coordinates 0528300 E and 8346100 N. This site is located at 1000 
meters above sea level and is 6 hectares in size. The 2004 excavations showed 
that the site has both Formative and Nasca occupations, and it was divided into 
two sectors (eight units were excavated in Sector I and four in sector II). A total of 
12 units were excavated (Vaughn and Linares 2004) 
4.13 Higosñoc - Sector I 
This sector was located on the lower portion of the hillside. A number of 30 
centimeter tall and 60 centimeters wide walls were found through this sector, all 
of which are in a poor state of conservation. This sector was divided in three sub-
sectors that together held a total of 94 structures, some of which were 
rectangular in shape. The layout of these structures seems not to be organized in 
a planned fashion, and most were located on terraces. There has been evidence 
of a number of ash pits or hearths. Vaughn and Linares (2004) have described 
these to be associated with domestic activities such as cooking.  
4.14 Higosñoc - Sector II 
This sector was located on the upper portion of the hillside. The structures 
in this sector seem to be more dispersed and are of circular layout. The walls 





sector seems to be better than what was found in sector I; however, there was 
evidence of some disturbance as well. A total of 40 structures of diverse sizes, 
have been identified. These structures are located on terraces. To the contrary of 
what was found in sector I, this sector seems to have been more planned, 
showing evidence of some structures surrounding what seem to be open spaces.  
4.15 Higosñoc – Summary 
A total of 9 different types of structures were excavated to provide insights 
to the domestic life at this site. These structures range between circular and 
semi-rectilinear and were located on terraces throughout the hillside. Evidence 
suggests that this was primarily an Early Horizon domestic settlement. The 
majority of ceramics recovered can be traced to the Tajo tradition; however, there 
was also presence of some Early Nasca ceramics, but in fewer quantities. 
Vaughn and Linares (2004) argue that the Early Nasca settlement was probably 
located on the lower portions of the site; however, these structures were not 
excavated due to their bad conservation. Some of these Early Horizon structures 
seem to be circular, suggesting that the transition between square structures that 
are characteristic of the Early Horizon were beginning to change. As well as in 
Santa Luisa, there was no association with burials, suggesting that during the 
Early Horizon this site was primarily related to agricultural production. Finally, this 



















A total of 99 sherds were selected from these two sites: 57 from Santa 
Luisa and 42 from Higosñoc. A table with the attributes used in this analysis can 
be seen in Appendix A. Vaughn selected the sample using a stratified random 
sampling based on paste type. These samples underwent Instrumental Neutron 
Activation Analysis at MURR in 2004-2005, following standard procedures (Neff 
and Vaughn 2004) A total of 33 elements were analyzed: As, La, Lu, Nd, Sm, U, 
Yb, Ce, Co, Cr, Cs, Eu, Fe, Hf, Ni, Rb, Sb, Sc, Sr, Ta, Tb, Th, Zn, Zr, Al, Ba, Ca, 











CHAPTER 5: RESULTS 
 
In this chapter I will present the results obtained from the compositional 
analysis conducted on 99 sherds from both Santa Luisa and Higosñoc. The 
results of the INAA were entered into GAUSS, a statistical program especially 
written for compositional analysis (Glascock et al. 2004). All ppms resulting from 
the INAA are found in Appendix B. Sherds in the sample were classified into 
INAA groups through standard descriptive statistics such as means, coefficient of 
variation and standard deviations, as well as a variety of exploratory methods as 
outlined in Baxter (1994). In GAUSS, the first exploratory analysis conducted was 
principal component analysis (PCA). This analysis provides a way of looking at 
multivariate data and identifying underlying structures within (Baxter 1994). After 
conducting PCA, a number of other bivariate projections were explored based on 
the grouping tendencies revealed in the PCA (see Glascock et al. 2004).  
The exploratory analysis resulted in the identification of seven 
compositional groups, four of which (INAA groups 1-4) were previously identified 
in the SNR by Vaughn et al. (2006), one of which (INAA group 6) was previously 
identified at La Puntilla by Van Gijseghem (see Vaughn and Van Gijseghem 





they have only three and four specimens respectively. 40 ceramics from this 
sample remain unassigned. The PCA biplot shows the basic underlying structure 
of the samples (Figure 4), while the bivariate projections show specific grouping 
tendencies (Figures 6-11).  Figure 4 explains the general structure of INAA 
groups that are separated depending on the amount of specific elements found in 
their clays. INAA group 1 has a low Eu and Al count compared to the other INAA 
groups. INAA group 2 has a high count of Al when compared to INAA groups 1, 
3, 4 and 6, as well as high counts of Ca, Fe, Sc, V and Mn; and has low counts of 
Rb compared to all groups except 7. INAA group 3 has a high count of elements 
such as K, Rb, Zr when compared to all INAA groups, except INAA group 6, and 
has a higher count of Dy compared to all other INAA groups. INAA group 4 on 
the other hand only has a high level of Zn compared to all other INAA groups. 
INAA group 5, has a high count of Na and As, compared to all other groups, and 
a high Mn count compared to all groups, except to group 2. INAA group 6 has a 
high K, Rb and Th count compared to all other groups, and a low Ca and Mn 
count compared to other groups. Finally, INNA group 7 has a high count of Ti, Cr, 
Co, Sr, La, Ce and Nd, compared to all other INAA groups analyzed in this study. 
These elements are what pull certain ceramics into the compositional spaces that 
have been recognized. After this basic compositional structure was recognized a 
number of different bivariate projections were conducted to understand the 






Figure 4 – Principal Component biplot showing how PC1 and PC2 separate with 
all 33 elements – see comment in attached sheet. this is completely meaningless 
Figure 5 – Bivariate projection showing INAA groups 1 through 3 (taken from 






Figure 6 – Bivariate Projection showing INAA groups 1 through 3 from sample. 
Figure 7 – Bivariate Projection showing INAA groups 1 through 4 (taken from 






Figure 8 - Bivariate projection showing INAA groups 1 through 4 from sample 
 
 







Figure 10 - Bivariate projection showing INAA groups 3 and 6 from sample 
 
Figure 11 - Bivariate projection showing INAA groups 1 and 5 from sample 
  
Bivariate projections are two dimensional representations of multivariate 
data; statistical significance needs to be determined through Mahalanobis 
distance scores (Baxter 1994). Mahalanobis distances scores 1.00 or higher 
constitute membership within the group. Mahalanobis distances are the 





the group and a specific specimen, divided by the variance within the group in 
the direction of that specific specimen (Glascock 1992:18). These distances, 
when possible, were compared to previous identified INAA groups. INAA groups 
1, 2, 3, 4, and 6 all had sufficient specimens for this analysis to be done; 
however, INAA groups 5 and 7 are too small to calculate MD scores, and at this 
moment are only speculative groups. These groups were run against all INAA 
group 1 ceramic sherds (from previous research) since it is the group with more 
specimens as of this moment. This was done following Vaughn and Van 
Gijseghem (2007) and serves to eliminate the probability of membership from the 
best defined group thus far. In the following lines a will provide the reader with 
these MD scores.  
INAA group 1: 27 specimens were assigned to the previously identified INAA 











Table 2 – Samples classified as INAA group 1 compared to previously defined 
INAA Group 1 (Vaughn et al. 2006). MD scores indicate probability of 
membership within INAA group 1. 
ID No. MD Scores ID No. MD Scores 
KVJ 923 7.715 KJV 960 13.667 
KVJ 924 67.773 KJV 961 23.984 
KVJ 925 13.247 KJV 964 83.028 
KVJ 928 2.968 KJV 965 1.225 
KVJ 929 88.496 KJV 968 7.204 
KJV 931 29.449 KJV 971 13.999 
KJV 933 29.029 KJV 973 20.454 
KJV 935 10.765 KJV 974 97.335 
KJV 940 44.916 KJV 985 5.889 
KJV 941 10.48 KJV 1016 70.938 
KJV 942 22.634 KJV 1017 33.823 
KJV 951 63.222 KJV 1018 9.157 
KJV 955 2.818 KJV 1019 10.081 
KJV 959 17.12   
 
INAA group 2: Only two specimens fell into INAA group 2 previously identified by 
Vaughn et al. (2006; Table 3). These ceramics were compared to previous 
recognized ceramic sherds from this group and both Mahalanobis distances were 
higher than 1.0  
Table 3 – Samples classified as INAA group 2 compared to previously defined 
INAA Group 2 (Vaughn et al. 2006). MD scores indicate probability of 
membership within INAA group 2. 
ID No. MD Scores 
KJV 994 3.993 
KJV 1001 54.876 
 
INAA group 3: Nine specimens fell into the previously defined INAA group 3 






Table 4 – Samples classified as INAA group 3 compared to previously defined 
INAA Group 3 (Vaughn et al. 2006). MD scores indicate probability of 
membership within INAA group 3. 
ID No. MD Scores 
KJV 930 3.385 
KJV 938 19.365 
KJV 939 41.756 
KJV 947 88.639 
KJV 975 29.251 
KJV 976 65.008 
KJV 977 21.027 
KJV 984 36.091 
KJV 989 59.46 
 
INAA group 4: Ten specimens were assigned to the previously identified INAA 
group 4 (Vaughn et al. 2006; Table 5). 
Table 5 – Samples classified as INAA group 4 compared to previously defined 
INAA Group 4 (Vaughn et al. 2006). MD scores indicate probability of 
membership within INAA group 4. 
ID No.  MD Scores 
KJV 934 9.126 
KJV 944 52.002 
KJV 949 99.437 
KJV 950 7.563 
KJV 953 85.081 
KJV 966 20.211 
KJV 970  99.069 
KJV 1003 27.6 
KJV 1004 15.657 







INAA group 5: INAA group 5 is a previously unrecognized group; however, its 
small size prohibits statistical analysis using MD scores. In this case MD scores 
were run against INAA group 1 (Table 6); all three specimens have a probability 
of membership of zero.  
Table 6 – Samples classified as INAA group 5 compared to previously defined 
INAA Group 1 (Vaughn et al. 2006). MD scores indicate probability of 
membership of zero within this group.  





INAA group 6: INAA group 6 correlates with a previously recognized INAA group 
from La Puntilla (referred to as La Puntilla group 3), identified by Van Gijseghem 
(Vaughn and Van Gijseghem 2007). All 5 ceramic sherds from this group have a 
probability of membership in this previously identified group (Table 7).  
Table 7 – Samples classified as INAA group 6 compared to previously defined 
INAA group 3 from la Puntilla (Vaughn and Van Gijseghem 2007). MD scores 
indicate probability of membership within INAA group 3 - Puntilla. 
ID No.  MD Scores 
KJV 936 4.087 
KJV 952 79.153 
KJV 954 14.448 
KJV 956 19.839 
KJV 957 49.009 
 
INAA group 7: INAA group 7 is a previously unrecognized group; however, its 





against INAA group 1 (Table 8); none of the three specimens have a probability 
of membership in this group. See Table 9 for a summary of the groups identified 
in this analysis 
Table 8 – Samples classified as INAA group 7 compared to previously defined 
INAA Group 1 (Vaughn et al. 2006). MD scores indicate probability of 
membership of zero within this group. 





Table 9 – Frequencies of INAA groups from Santa Luisa and Higosñoc 
  INAA Group    
  1 2 3 4 5 6 7 Unassigned Total 
Frequency 27 2 9 10 3 5 3 40 99 
Percent 27.3 2 9.1 10 3 5.1 3 40.4 100 
 
INAA groups from the analysis correlated with chronological phases are 
presented in Table 10). All Nasca 2-7 sherds (it is important to mention that no 
Nasca 4 sherds were considered in this sample) were assigned to INAA group 1, 
as were two Nasca sherds that could not be placed in a specific phase. The LIP 
sherds are assigned to INAA group 1 and 3. There was also one unassigned LIP 










Table 10 – Frequency of INAA groups and time periods.  
 
INAA Group 
1 2 3 4 5 6 7 Unassigned Total 
Paracas 0 0 0 2 0 0 0 2 4 
Ocucaje 0 0 0 0 0 0 0 1 1 
Formative 
Unclassified 0 2 4 2 2 2 3 16 31 
Nasca 1 2 0 0 2 0 0 0 6 10 
Nasca 2 1 0 0 0 0 0 0 0 1 
Nasca 3 3 0 0 0 0 0 0 0 3 
Nasca 5 1 0 0 0 0 0 0 0 1 
Nasca 6 2 0 0 0 0 0 0 0 2 
Nasca 7 4 0 0 0 0 0 0 0 4 
N. Unknown 2 0 0 0 0 0 0 0 2 
LIP 2 0 1 0 0 0 0 1 4 
LH 1 0 0 0 0 0 0 0 1 
Unknown 9 0 4 4 1 3 0 14 35 
Total 27 2 9 10 3 5 3 40 99 
 
INAA groups 1 and 3-6 dominate the sample at Santa Luisa, while all 
sherds from groups 2 and 7 were only found at Higosñoc (Table 11).  
Table 11 – Frequency of INAA groups and sites.  
    INAA Group   
    1 2 3 4 5 6 7 Unassigned Total 
Site 
Santa 
Luisa 22 0 7 7 2 5 0 14 57 
Higosñoc 5 2 2 3 1 0 3 26 42 
Total 27 2 9 10 3 5 3 40 99 
 
Evaluating variability by sector of site demonstrates that the only 
compositional group found in all sectors was INAA Group 1 (Table 12). INAA 





equally in all sectors, except for sector 2 of Higosñoc, where no sherds of this 
group were identified. INAA group 4 was found in all sectors except for sector 3 
of Santa Luisa, and the highest frequency can be found in sector 2 of this same 
site. INAA group 5 was not found in sector 3 of Santa Luisa or in sector 2 of 
Higosñoc. INAA group 6 was only found in Santa Luisa, in both sectors 1 and 2; 
while all INAA group 7 sherds were found in sector 1 of Higosñoc. 
Table 12 – Frequency of INAA groups and sectors by site  
    INAA Group   
    1 2 3 4 5 6 7 Unassigned Total 
Sector 
SL 1 9 0 2 1 1 3 0 4 20 
SL 2 11 0 2 6 1 2 0 9 31 
SL 3 1 0 3 0 0 0 0 2 6 
H 1 5 2 2 1 1 0 3 18 32 
H 2 1 0 0 2 0 0 0 7 10 
Total 27 2 9 10 3 5 3 40 99 
 
With regards to paste type; almost half of the sherds from INAA group 1 
were of Paste C, with a fairly consistent distribution amongst the other paste 
types; while all sherds of Paste type C were assigned to INAA group 1 (Table 
13). The two sherds from INAA group 2 are of paste A. Almost all sherds from 
INAA group 3 were also from paste A; nevertheless, this group also had a sherd 
from paste type F and an anomaly. Almost all paste types were found in INAA 
group 4, except for Paste C. In INAA group 5 there were two sherds from paste 
type A, while there was one sherd with paste type D. INAA group 6 and 7 were 





Type C, macroscopic paste identification is not a good indicator of compositional 
group. 
Table 13 – Frequency of INAA groups and paste types  
  
INAA Group   
1 2 3 4 5 6 7 Unassigned Total 
Paste 
A 2 2 7 4 2 5 3 20 45 
 B 5 0 0 2 0 0 0 1 8 
C 14 0 0 0 0 0 0 0 14 
D 3 0 0 2 1 0 0 10 16 
F 2 0 1 2 0 0 0 7 12 
Anom. 1 0 1 0 0 0 0 2 4 
Total 27 2 9 10 3 5 3 40 99 
 
Decoration and INAA groups are not clearly correlated and can be seen in 
Table 14. The most important results from this analysis suggests that all INAA 
groups have both decorated and non-decorated sherds, except for INAA group 7, 
which had only decorated sherds. In regards to the vessel shapes it is possible to 
notice that there is no distinction in INAA group 1, where all vessel types can be 
found. Both sherds from INAA group 2 did not have enough of them to categorize 
them. In INAA group 3, we see the presence of all the vessel types, except 
bottles, vases and potters’ plates. In the same sense INAA group 4 lacks vases 
and potters’ plates, but has the presence of a bottle. The sherds from INAA 
group 5 could not be categorized, except from one open vessel. INAA group 6 
has one sherd per vessel type, except for vases and potters’ plates. While all the 
sherds from INAA group 7 could not be recognized. The results of these 






Table 14 – Frequency of INAA groups and decoration  
INAA Group    
  1 2 3 4 5 6 7 Unassigned Total 
Decorated 20 1 5 4 2 4 3 21 60 
Not 
Decorated 7 1 4 6 1 1 0 19 39 
 
Unfortunately the relatively small sample size used in this analysis, 
concentering more on an representation through time, rather than one specific 
time period,  has not provided useful information in regards to the vessels shapes 
and the correlation with pastes and INAA groups. A total of 36 sherds were 
identified as Formative (including Paracas and Ocucaje); however, most of these 
sherds were not big enough, nor representing a part of the vessel that would 
provide us with information of their form, making it hard to make specific 
correlations in this regard.  




1 2 3 4 5 6 7 Unassigned 
Bowl 11 0 1 2 0 1 0 6 21 
P. Plates 2 0 0 0 0 0 0 1 3 
Ollas 1 0 3 1 0 1 0 2 8 
Bottle 3 0 0 1 0 0 0 0 4 
Jar/Cantaro 5 0 1 1 0 1 0 6 14 
Unknown 2 2 4 4 2 1 3 13 31 
Vase 2 0 0 0 0 0 0 3 5 
Open 1 0 0 1 1 1 0 9 13 






How does group membership change through time? The most important 
change through time is that there is quite a bit of variability in paste types and 
INAA groups prior to Nasca 2. Beginning at Nasca 1 there is slightly reduced 
variability and in Nasca 2-7, all specimens are assigned to INAA group 1 (Table 
16).  
Table 16 – Frequency of INAA Groups and Paste Type by Time Period.  
Culture – Phase 
INAA Group 
1 2 3 4 5 6 7 Unassigned  Total 
Paracas Paste 
A       1       1 2 
D       1       1 2 
Ocucaje Paste A               1 1 
Formative Paste 
A   2 3 1 1 2 3 9 21 
D   0 0 1 1 0 0 4 6 
F   0 1 0 0 0 0 3 4 
Nasca 1 Paste 
A 0     0       1 1 
B 0     1       0 1 
D 2     0       3 5 
F 0     1       1 2 
Anom
. 0     0       1 1 
Nasca 2 - 
3 Paste C 4               4 
Nasca 5 - 
6 Paste C 3               3 
Nasca 7 Paste 
C 3               3 
F 1               1 
LIP Paste 
A 0   0         1 1 
B 1   0         0 1 
C 1   0         0 1 
Anom
. 0   1         0 1 
Late 






In regards to decoration and correlations between paste type and INAA 
groups, the most important result shows that the only grouping of INAA groups 
and paste type correlated to decoration, can be seen in INAA group 1 – Paste 
type C.  
5.1 Summary 
A total of 7 INAA groups were identified in this study; all previously identified 
groups (INAA groups 1-4) from Vaughn et al. (2006) were found in the samples 
from Santa Luisa and Higosñoc. INAA group 6 was previously identified by Van 
Gijseghem (Vaughn and Van Gijseghem 2007) at La Puntilla. The other two 
INAA groups (5 and 7) only had three sherds each, and at this moment are 
tentative groups. Forty sherds remain unassigned. Of the groups, INAA group 1 
was the most frequently assigned, and were found as early as Nasca 1. This 
group continued until the Late Horizon, but was most frequent during the Early 
Intermediate period. There was considerable variability in group assignation 
during the Early Horizon, Nasca 1 experienced a slight reduction in INAA groups 
and from Nasca 2-7 only INAA group 1 could be identified. The Late Intermediate 
period has two INAA groups (1 and 3), while the only Late Horizon sherd was 
assigned to INAA group 1.  
All paste types were found in INAA group 1, although the majority were 
Paste type C. All INAA group 2 sherds were paste type A, and the same can be 
said about INAA group 6 and 7. Nasca 1 ceramics from INAA group 1 were paste 





type C; and this continued through time. All INAA group 1 - Paste type C 
ceramics were decorated, no matter the time period. These results will be 





CHAPTER 6: DISCUSSION 
 
In this chapter I will discuss the implications of the results described in 
Chapter 5. The hypothesis I proposed in this research is that there will be 
homogeneity in the composition of Early Intermediate Period (EIP) ceramics, but 
the ceramics from previous and later time periods will be heterogeneous. The 
results of my analysis strongly suggest that this hypothesis can be confirmed.  
At a regional level during the Early Horizon there was considerable 
compositional variability in ceramics. At least six compositional groups (INAA 
groups 2-7) have been identified in this study alone that are composed of 
ceramics from the Early Horizon. Combined with the results of Van Gijseghem’s 
work at La Puntilla (see Van Gijseghem 2004; Vaughn and Van Gijseghem 2007) 
where he found three additional compositional groups not identified here, this 
suggests that the Early Horizon in the SNR was a time of great compositional 
heterogeneity. 
On the other hand, my results suggest that this compositional heterogeneity 
that characterizes the Early Horizon is significantly reduced during the Early 
Intermediate Period. During Nasca 1 there was some variability; INAA group 1 





sherds were unassigned  By Nasca 2, usually the agreed-upon beginning of the 
Early Nasca culture characterized by Cahuachi’s apogee there was no 
compositional variability in the ceramics sampled. While there have been other 
compositional groups found that date to the Early Intermediate Period (INAA 
groups 2-4 in Vaughn et al. 2006), the sample presented here did not include any 
of these. This is likely the result of the samples of ceramics selected. During the 
process of selecting these ceramic sherds, the only ceramics that were selected 
were easily identifiable Nasca sherds, which were both decorated and diagnostic 
(Vaughn personal communication, 2014).   
The results of this analysis also suggest compositional heterogeneity after 
the Early Intermediate Period as well, although there were only three specimens 
in this analysis that date to the LIP and the Late Horizon. While no Middle 
Horizon sherds were included in this analysis, previous work at other sites and 
from collections suggest some compositional homogeneity during the Middle 
Horizon and compositional heterogeneity during the LIP and Late Horizon 
(Vaughn et al. 2006; Vaughn et al. 2011) This confirms what has been stated 
previously about the correlations between decentralized political power and 
decentralized production (Vaughn et al 2006). In this scenario individuals from 
these time periods, were obtaining their ceramics from numerous compositional 
spaces (INAA groups 1, 3 and 4). This analysis suggests that one of the 





INAA group 1seems to be present in all time periods, starting in the Early 
Intermediate Period (Nasca 1). Furthermore, because EIP ceramics from Santa 
Luisa and Higosñoc are assigned to INAA group 1, a group that is hypothesized 
to represent a source near Cahuachi (Vaughn and Neff 2004), I suggest that this 
provides evidence that individuals from both Santa Luisa and Higosñoc were 
making pilgrimages to Cahuachi.  
Kantner and Vaughn (2012) have argued that individuals from the Early 
Nasca society made pilgrimages to Cahuachi. Once at Cahuachi, individuals 
would participate in feasts and possibly contribute to labor in the construction of 
Cahuachi and the Nasca Lines, participating in the creation of a sacred 
landscape. As part of their model, in return individuals might have obtained 
polychrome ceramics as tokens/evidence of their participation and/or 
materialized symbols of their religious belief system. Many of the ceramics from 
INAA group 1 have been associated with Nasca polychromes, which are heavily 
embedded with iconography and can be interpreted as a “materialization of 
ideology” (e.g., DeMarris et al 1996).  
6.1 Understanding INAA Group 1 Through Time 
Even so, INAA group 1 appears to persist through time. The results of my 
analysis are consistent with other recent analyses that suggest that INAA group 1 
is found in later time periods when supposedly the pilgrimage system at 
Cahuachi had ceased (e.g., Vaughn et al. 2006; Vaughn et al. 2011). The 





argued in previous chapters. There is a strong argument that suggests that this 
clay comes from a radius of between four and five kilometers from Estaquería, a 
ceremonial center located three kilometers from Cahuachi. Potters were 
exploiting clays or preparing their clays in the same compositional space as early 
as Nasca 1; as this research suggests, as well as research conducted by Vaughn 
and Van Gijseghem (2007), the Nasca cult started as early as proto-Nasca. 
However, both ceramics analyzed for this Master Thesis, that are from Nasca 1, 
have a paste type D, while starting in Nasca 2, the firing technology changed, 
and the paste type shifted to Paste C. It is possible that as changes in ideology 
started to occur, the technological choices made by potters started to change as 
well. Changes in technological attributes do not occur at random, they respond to 
changes in society, changes in demand (Rice 2005) or because raw materials 
are restricted or exhausted (Arnold 2000). With the apogee of Cahuachi 
(beginning in Nasca 2) as a pilgrimage center it is possible to recognize a change 
in technology; potters began to fire their ceramics in oxidized atmospheres 
(producing a reddish paste – Paste Type C); while in early times (Nasca 1) 
potters were firing the ceramics in reduced atmospheres (producing a greyish 
paste – Paste D) It is possible that this change in technological choices occurred 
because the demand for ceramics was higher, since more individuals seem to 
have been making the pilgrimage towards Cahuachi. This technological change 
can be attributed to economies of scale, in which potters might have recognized 
that it took the same time to fire one pot than it did to fire hundreds of pots, all in 





firing scenario, it is possible to fire more ceramics at once than it is to fire in a 
reduced atmosphere (Rice 2005) Closed firing or kiln firing, requires more raw 
materials for firing and requires extra maintenance and repair; aspects that are 
not necessary in an oxidized atmosphere (Rice 2005). In this way, I argue that 
potters from Nasca 2, might have shifted to a more efficient and less time 
consuming method to fire their ceramics in an open atmosphere.   
The use of paste type C and its inclusion in INAA group 1 seems to be 
consistent with later time periods as well. Nasca 5, 6 and 7 ceramics were also 
being produced with INAA group 1 clays. While Nasca 5 and 6 had only paste 
type C, Nasca 7 and the LIP ceramics also show evidence of paste types F and 
B. Importantly, all INAA group 1 sherds that were paste type C were decorated, 
independent of the time period. Thus, ceramics that were embedded with 
materialized ideology, in my sample, seem to have been produced as a result of 
the same processes resulting in a consistent compositional space. 
I suggest that INAA group 1 – Paste type C  is a technological style that 
became a technological tradition (Rice 2005). Although there is a clear change in 
political, social and religious ideology in the time periods in question, there is a 
clear technological tradition that was maintained, despite these changes. Rice 
suggests that “technological and performance characteristics resist change 
despite sometimes dramatic cultural upheavals in part because, unlike decorative 
variables, they are almost entirely devoid of symbolic content” (Rice 2005: 464). 





had a strong symbolic importance, and that this might have been the reason why 
they continued to use it through time, and were linked to the materialization of 
ideology, as well as the performance of it, and the production of the vessels. 
Some evidence that can show some light into the symbolic importance of the 
clays has been found in this analysis, where we see potters’ plates made with 
clay from INAA group 1, while other evidence has suggested that panpipes, 
which are also being manufactured with this clay and recipe, also are related to 
ritual activities (Vaughn and Neff 2004: 1579). In regards to the potters plates I 
envision a scenario in which local potters were possibly obtaining these tools 
from near Cahuachi, and later producing vessels with local clays. These vessels 
might have had an important significance. However, this scenario is only 
speculative, and will require further evidence. While the consistency of 
technological choices can be attributed to a number of reasons, some of which 
include the passage of knowledge from one generation to the next (Arnold 1985), 
the decorative changes can be explained by the dominant ideology of the time 
period. Rice states:   
Decorative styles usually are meant to be highly visible, and 
they have a high symbolic content in terms of both the 
internal significance of the motifs and their arrangements and 
the messages they send to outsiders. Because of this high 
symbolic load, it is likely that traditional decorative 
elaboration in a variety of goods would be actively 
suppressed by a dominant society or colonial power and that 
new elements would be borrowed or created by the 





As of this moment there is no evidence that suggests that potters were 
considered a subordinate group. However, we must reconcile that there are two 
possible scenarios; one of which includes that potters borrowed, or created new 
motifs that were not their own, or that in fact the ideology and beliefs of the 
potters might have changed through time. The second scenario might have been 
that potters maintained a high status, since their labor and products gained high 
prestige throughout the years. Rice describes that “as ceramic products move 
into a broader economic framework new statuses develop, attracting skilled, 
ambitious, and innovative individuals by the premise of a more prestigious role in 
society” (2005: 456). As I have discussed previously, Vaughn (2000) has argued 
that it is possible that priests of the Cahuachi elite, during Early Nasca, were 
manufacturing their own pottery as a way to develop prestige. Orefici (2011: 255) 
has also argued that the elite linked to the manufacture of pottery and textiles 
inhabited the site until Late Nasca times. It would be interesting to explore this 
premise more, to explore if the Cahuachi elite and their lineage, continued to 
manufacture specialized pottery throughout different time periods. Nevertheless, 
it is important to reconcile that the Cahuachi elite seemed to have lost their 
power after the collapse of Cahuachi. This does not necessarily mean that these 
individuals or their linages stopped producing ceramics. It also does not suggest 
necessarily that the technological choices made by later potters were not copied, 
since the products held great esteem throughout the SNR since the early 





I have argued that this consistency in compositional space through timee 
can be due to a technological tradition. In their work on specimens collected by 
Kroeber and housed at the Field Museum in Chicago, Vaughn et al. (2011) found 
a similar homogeneity in post-Early Nasca ceramics. They suggested a number 
of different scenarios that could have explained this homogeneity, including one 
that is the equivalent to my scenario of an enduring technological tradition, and 
another that suggested that there might have been similar production zones 
through time in the region resulting in homogeneous compositional groups. While 
they find this latter scenario unlikely since they expected both Wari and Loro 
ceramics to have been produced in different contexts, there is evidence from 
other Andean societies that have used the same workshop, in the same territory 
to produce goods for different polities, both for local consumption, and 
consumption related to elites (see Russel et al. 1994; Bernier 2010 for some 
Moche examples). Nevertheless, without further analysis on Middle Horizon 
ceramics, these dynamics will remain unclear. It is also important that more clay 
surveys be conducted in the SNR to understand more completely the variability 
in the composition in clays, since there are at least 10 compositional spaces 
recognized in the region: seven from this study (four previous recognized) and at 








6.2 Understanding Pilgrimage Through Time 
Now that I have addressed the technological tradition in specialized pottery 
coming from the Lower Nasca valley, near Cahuachi, we should explore some of 
the reasons why we still find these ceramics in different valleys of the SNR , after 
Early Nasca. As I discussed previously, Cahuachi is considered to have been a 
pilgrimage center. Its apogee is dated to the Early Nasca period (1-450 CE) and 
there is strong evidence to suggest that a pilgrimage took place towards 
Cahuachi during this time period (Silverman 1993; Vaughn et al. 2006). Orefici 
(2011) has argued that the decrease in importance of Cahuachi might have been 
due to a strong earthquake and the drastic climatic changes that this region 
underwent, and these were seen by individuals as a “rupture” between the deities 
and the local elite. He has also argued that it seems that after the abandonment 
of the site, Cahuachi was still considered to be an important huaca in the region, 
linked to social and historic memory, related to ancestors. This connection can 
also be seen in the evidence of burials at Cahuachi, of individuals from different 
parts of the SNR (Webb et al. 2013) and offerings still being made after the site 
was abandoned (Orefici 2011).   
Given the evidence I have presented I suggest that perhaps the pilgrimage 
that started during Nasca 1 was maintained in later periods but with a change in 
intentions. While during Early Nasca the pilgrimage was linked to religious 
beliefs, tied to the support of religious authority and the adoration of deities 





been related to the important connections between lineages and their ancestors. 
What I am formulating here is not a new concept; pilgrimages in different 
societies worldwide have been seen to be linked to veneration or strong 
connections with the idea that ancestors can be visited for help (see Kubler 1984; 
Hammond and Bobo 1994; Campo 1998; Sheets 2011; McCorriston 2013). The 
importance of ancestors, huacas and apus are not foreign to the Andes, to the 
contrary. Sillar states that:  
Andean rituals are based on the concept that things that 
have had a prior relationship, or evoke similarities, with other 
places, things or people may continue to have an effective 
relationship with their origin or referent. In fact the human 
kinship and the animistic relatedness of ‘sympathetic magic’ 
are combined when stone huacas are considered to be 
human ancestors. This is expressed in the idea of mutual 
consumption where the people and the animate places and 
things of the Andes feed and nurture each other [Sillar 2009: 
374].  
Thus, I suggest that a pilgrimage towards Cahuachi was still being made 
after Nasca times. This might explain how some ceramics manufactured with 
INAA group 1 and Paste type C can be found in different sites, including Santa 
Luisa and Higosñoc. Pilgrimages and pilgrimage centers have the potential to 
include economic transactions, and it is likely that the local elite, both in the Late 
Intermediate Period and in the Late Horizon, took advantage of this situation. 
This scenario, suggests that local elites might have continued to use ceramic 
vessels, produced with a technological tradition to portray and advertise the 
official ideology and highly materialized portable objects, which also seem to be a 





Vaughn et al. 2011), demonstrating that other later ceramics can also be traced 
back to Cahuachi, leaving room to explore this scenario in greater detail in the 
future.   
Another dimension worth exploring is what happened during the Wari 
occupation.  It would be interesting to continue to explore the compositional and 
technological attributes that the Wari Empire used in this territory, as well as the 
local Loro society. It has been hypothesized that the Wari Empire took advantage 
of some previously established Nasca dynamics (Schreiber 2005). As I explained 
previously both Loro and Wari ceramics can be traced to INAA group 1. There 
are a number of scenarios that can explain this; however, without more 
compositional analysis, clay surveys and a more detailed examination of ceramic 
production sites, these scenarios cannot be tested. Nevertheless, I believe that 
the prestige of the potters and their products can be seen with the evidence of 
specialized and standardized ceramics heavily embedded with materialized 
ideology, throughout at least a millennia, partaking in a technological tradition 
started by Early Nasca potters.   
6.3 Understanding Ceramic Production Through Time 
When thinking about craft specialization, we can reach some interesting 
conclusions. First of all I believe that the only evidence we have in which we can 
talk about product-specialized production can be seen in the production of INAA 
group 1 – Paste C ceramics. I would like to suggest that more analysis needs to 





enough ceramics have been analyzed, nor do we have a clear idea of where 
potters were exploiting their clays. The individuals producing these ceramics 
might fall into the category of producer specialization. Producer specialization 
concerns notions of the individual and his/her skill, rather than the product that 
they are producing; based on this term specialization is not necessarily 
considered to include standardization of objects (Flad and Hruby 2007). Without 
a clear distinction of the amount and extent of distribution dynamics it will be 
difficult to place this type of production into a product specialization category, 
since the evidence of different INAA groups in different valleys, can be due to the 
gifts or the movement of people with their ceramics. Nevertheless, product 
specialization, in which producer specialists are producing ceramics for the 
exchange of another commodity, is clearly still a possibility.  
A high number of unassigned ceramic sherds were found in this analysis. 
Some of these were from the Early Horizon and were decorated. I believe that 
these sherds can be manifestation of local or regional identities; since it is clear 
already that Early Horizon wares are highly heterogeneous (Vaughn and Van 
Gijseghem 2007). These ceramics might have been produced locally or are part 
of a distribution network that we have yet to identify. There is some evidence of 
local production at Santa Luisa and Higosñoc. Three potters’ plates were found 
at Santa Luisa. Although small scale, ephemeral production is hard to identify in 
the archaeological record, the presence of potters’ plates does point in this 





located in the vicinity of Cahuachi, suggesting that these tools were of important 
significance to the potter. Unfortunately these potters’ plates have not been 
associated with a specific time period. Some of the unassigned sherds can be 
attributed to this local production, especially during the LIP, where there was a 
more decentralized pottery production (similar to what is happening in the Early 
Horizon), and different villages were producing their own pottery (Vaughn et al. 
2006). It has been argued (Vaughn et al. 2006) that this decentralized production 
can be due to local elites at Cahuachi losing their power; however, I have argued 
that some centralized production and distribution still existed in later times, at 
least to some extent.  
The homogenous paste type in most INAA group 1 sherds found at both 
Santa Luisa and Higosñoc suggest that there was at least a part time 
specialization procedure in the process of manufacture ceramics in the vicinity of, 
or at Cahuachi. This has also been argued by Vaughn and Neff (2000). Craft 
specialization in the sense of product specialization - which encompasses 
producer specialization - consists on the production of goods in exchange for 
another commodity (Flad and Hruby 2007) or the “production of alienable, 
durable goods for non-dependent consumption” (Clark and Parry 1990: 297). 
Both of these characteristics are met in the specific case of INAA group 1 
ceramics, especially during Early Nasca times, where the Cahuachi elite were 





receive the pilgrims support or alliance in return; thus, enhancing their own 
prestige (Kantner and Vaughn 2012).  
Technological choices are shaped by social, economic, ideological, 
ecological, functional (Sillar and Tite 2000; Shimada 2007) and political factors, 
as well as factors that involve agency, knowledge and, past experience – in 
which they determine what is technologically possible and socially desirable 
(Dobres 1994). In this sense, the importance of Early Nasca polychrome 
ceramics as prestige objects – produced most likely by high status individuals – 
encouraged the manufacturing techniques to maintain the same over time. The 
same can be said about the materialization of ideology portrayed on these 
ceramics. The ceramics from this technological tradition were a desirable 
mechanism for different religious and political elites - through time – to promote 
their beliefs and power, despite of the period differences, thus explaining the 
consistency of this type of technology, always decorated. The development of 
this type of craft specialization is what Brumfiel and Earle (1987) have 
determined as the political model in which it emerges. In this case, the political 
elite “consciously and strategically” use specialization to reinforce social 
inequality and strengthen political alliances and control, creating dependency on 
certain products. 
It has been demonstrated that pre-Incan political elites, in the Central 
Andes, used craft production and distribution, as a mean to legitimize their power 





(Vaughn 2006). It has been argued that Nasca and Wari, amongst others, 
participated in these dynamics (Vaughn 2006), in this study I suggest that the 
same can be said about other local polities in this region; where a technological 
tradition was used to do such a thing, not only in the Early Intermediate Period 
(Nasca), but also in later time periods such as the Late Intermediate Period (La 






CHAPTER 7: CONCLUSIONS 
 
This analysis supports previous research on the heterogeneity in ceramic 
composition during the Early Horizon and the Late Intermediate period as well as 
the relative homogeneity of Nasca ceramics during the Early Intermediate Period. 
This heterogeneity correlates with the decentralized power in this territory during 
the Early Horizon, while homogeneity correlates with centralized power and 
production during the Early Intermediate period. INAA group 1 ceramics are used 
starting in Nasca 1 and continue through the Late Horizon. Other compositional 
groups such as 5, 6, and 7, on the other hand seem to be Early Horizon 
compositional spaces. 
The sample used in this analysis provides us with information in regards to 
the distribution of ceramics that are hypothesized to have been produced near or 
at Cahuachi (INAA group 1). Individuals from both Santa Luisa and Higosñoc 
consumed these ceramics. These vessels might have been obtained as tokens 
from pilgrimages towards Cahuachi during Early Nasca, where individuals were 
participating in feasts and conducting labor to help with the construction of this 
sacred landscape. These ceramics were found not only during Proto and Early 
Nasca, but also in later time periods. I suggest that acquisition of these ceramics 





towards this site. However, this pilgrimage shifted in intention. It’s been 
hypothesized that during Early Nasca pilgrimages were connected to the 
veneration of deities and the adherence to the religious system (Kantner and 
Vaughn 2012), I suggest that in later time periods, it was focused on the 
veneration of ancestors and the importance of social and historical memory. It is 
possible that this continuation of pilgrimage and the acquisition of ceramics from 
the technological tradition (INAA group 1 – Paste type C) can be seen in later 
time periods (at least during Late Nasca) because of what Whalen (2014) has 
suggested as a way to negotiate and re-become Nasca. In this sense individuals 
from Santa Luisa and Higosñoc also participated in the wider Late Nasca world, 
not only having typical Late Nasca pottery in the iconographic sense, but it was 
also being produced with the same previous technological tradition. After Late 
Nasca, I suggest that this tradition - that already had lasted at least 750 years-  
was still maintained, maybe not in the sense of iconographic and cultural 
affiliations (as we have seen technological traditions do not always share the 
same cultural affiliations), but as a tradition of consuming the same technology 
over time. 
In regards to the behavioral aspects of the technology used to manufacture 
the ceramics sampled in this analysis there are a number of things that can be 
explored. The technological choices potters made created a technological style 
that was used throughout the Early Intermediate Period. These ceramics have 





specialized potters (Vaughn 2004). These technological choices and style 
became a technological tradition that shows evidence of high correlations of 
processes sequences. Potters continued to use clays from the same or very 
similar compositional space, fired the ceramics in the same atmosphere, and 
decorated them with highly materialized ideology. Despite the changes in socio-
political organization this technological tradition was maintained through the Late 
Horizon. This suggests that one of the strategies used by local elites to maintain 
and reinforce their power was through this technological tradition. Leaving us to 
conclude that the political economy of the SNR between Proto Nasca (Nasca 1) 
and the Late Horizon not only relates to the control over production, distribution, 
exchange and the manipulation of ideology as Vaughn (2006) suggests, but 
these factors are tied to a technological tradition that was consumed throughout 
at least a millennia.  
7.1 Understanding Santa Luisa and Higosñoc 
During the Early Horizon, the SNR seems to have been socio-politically 
decentralized and where villages were largely autonomous. Santa Luisa and 
Higosñoc fit into this scenario. The plaza identified at Santa Luisa, dates to the 
Early Horizon occupation, supporting the idea proposed by Van Gijseghem and 
Vaughn (2008) that ritual integration during this time period was at the 
community level. Early Horizon ceramics, from the two sites have heterogeneous 
chemical composition, further supporting the hypothesis that the region was 





SNR became integrated by a common cult centered at Cahuachi (Vaughn and 
Van Gijseghem 2007). Evidence from these sites suggests that individuals 
partook in this cult and made pilgrimages to Cahuachi – at least through Early 
Nasca. After the collapse of Cahuachi, however, individuals from both of these 
sites were still obtaining these ceramics from Cahuachi or its vicinity, suggesting 
that individuals potentially continued to make pilgrimages to this site after Early 
Nasca.  
The acquisition of these ceramics after Early Nasca correspond with what 
has been argued by Whalen (2014) in which some individuals from the SNR 
continued to affiliate themselves with the Nasca tradition, despite the appearance 
of other cultural interactions. In this sense, the technological tradition identified 
here is consistent with Whalen’s (2014) conclusions about an enduring tradition 
in Late Nasca affiliate with Early Nasca religion centered at Cahuachi. Not only 
does it appear that individuals from both Santa Luisa and Higosñoc had Late 
Nasca polychrome ceramics, but they also participated in the consumption of the 
technological tradition (INAA group 1 – Paste type C). In this sense, iconography 
and technological traditions combined play a significant role in our understanding 
re-becoming (In Whalen’s words) of Nasca, in which individuals not only were 
searching to link themselves religious ideology created by their ancestors, 
centuries before, but also the ways in which these ceramics were produced.  
I began this research attempting to understand the compositional variability 





would be compositional heterogeneity both prior to and after the Early 
Intermediate Period. After evaluating a sample of 99 ceramic sherds my 
hypothesis has been supported. A corollary of this hypothesis is that individuals 
from both Santa Luisa and Higosñoc were making a pilgrimage to Cahuachi 
during Early Nasca. This is also supported by my evidence. I have also 
suggested that pilgrimage to Cahuachi continued in later time periods. There is a 
clear tradition in the Andes attached to the veneration of ancestors. There is 
archaeological evidence both at Cahuachi and other sites suggesting that this 
might be the case. The production of ceramics near Cahuachi was charged with 
materialized ideology and later distributed to a number of different sites.  
This study has brought together notions of the political economy of the SNR 
as well as dynamics involved in craft production. The results and discussions 
outlined provide new insights into the dynamics of technological and political 
traditions used by elites to maintain and legitimize their power. With further 
research it will be possible to confirm and further refine the new compositional 
groups that have been identified in this region, as well as to understand some of 
the dynamics that are still left inconclusive; such as the dynamics that occurred in 
the Middle Horizon. I encourage future research in this area, since there is great 
potential for archaeologist to continue to contribute in the understanding of 
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Appendix A – Sherd Description (continuation on pages 105 through 107) 
anid Site Sector culture  phase Vessel Shape paste decoration Group 
KJV923 Santa Luisa 1 
Late 
Horizon - ?? C yes 1 
KJV924 Santa Luisa 1 - - jar (collared) B no 1 
KJV925 Santa Luisa 1 Nasca 6 or 7 
bowl 
(cumbrous) C yes 1 
KJV928 Santa Luisa 1 LIP - olla B no 1 
KJV929 Santa Luisa 1 LIP - bowl C yes 1 
KJV931 Santa Luisa 1 Nasca 2 bowl C yes 1 
KJV933 Santa Luisa 1 Nasca ? cantaro C yes 1 
KJV935 Santa Luisa 1 ? - ?? A yes 1 
KJV940 Santa Luisa 1 Nasca 6 bowl C yes 1 
KJV941 Santa Luisa 2 ? - open bowl/olla F no 1 
KJV942 Santa Luisa 2 ? - bottle B yes 1 
KJV943 Santa Luisa 2 Nasca 1 vase D no 1 
KJV951 Santa Luisa 2 ? - potter's plate anom no 1 
KJV955 Santa Luisa 2 ? - jar (collared) A no 1 
KJV959 Santa Luisa 2 ? - potter's plate B no 1 
KJV960 Santa Luisa 2 Nasca 1 bowl D no 1 
KJV961 Santa Luisa 2 Nasca 7 bowl C yes 1 
KJV963 Santa Luisa 2 ? - jar (collared) F no 1 
KJV964 Santa Luisa 2 ? - bottle C yes 1 
KJV965 Santa Luisa 2 ? - vase D yes 1 





anid Site Sector culture  phase Vessel Shape paste decoration Group 
KJV973 Santa Luisa 2 Nasca 7 bowl C yes 1 
KJV974 Santa Luisa 3 Nasca 5 bottle C yes 1 
KJV985 Higosnoc 1 Nasca ? cantaro B yes 1 
KJV1015 Higosnoc 2 ? - open bowl/olla B no 1 
KJV1016 Higosnoc 1 Nasca 1 bowl D yes 1 
KJV1017 Higosnoc 1 Nasca 3 bowl C yes 1 
KJV1018 Higosnoc 1 Nasca 3 bowl C yes 1 
KJV1019 Higosnoc 1 Nasca 3 bowl C yes 1 
KJV994 Higosnoc 1 Formative - ?? A yes 2 
KJV1001 Higosnoc 1 Formative - ?? A no 2 
KJV930 Santa Luisa 1 LIP - ?? anom no 3 
KJV938 Santa Luisa 1 ? - olla A no 3 
KJV939 Santa Luisa 2 ? - bowl A no 3 
KJV947 Santa Luisa 2 ? - olla A yes 3 
KJV975 Santa Luisa 3 Formative - olla A yes 3 
KJV976 Santa Luisa 3 Formative - ?? F yes 3 
KJV977 Santa Luisa 3 Formative - ?? A yes 3 
KJV984 Higosnoc 1 ? - jar (collared) A no 3 
KJV989 Higosnoc 1 Formative - ?? A yes 3 
KJV944 Santa Luisa 2 ? - open A no 4 
KJV949 Santa Luisa 2 ? - neckless olla A no 4 
KJV950 Santa Luisa 2 Nasca 1/2.  bowl B no 4 
KJV953 Santa Luisa 2 Formative Paracas ?? A yes 4 





anid Site Sector culture  phase Vessel Shape paste decoration Group 
KJV1003 Higosnoc 2 Formative - ?? D yes 4 
KJV1004 Higosnoc 2 Formative - ?? A yes 4 
KJV1021 Higosnoc 1 Formative Paracas ?? D yes 4 
KJV926 Santa Luisa 1 Formative - ?? D yes 5 
KJV972 Santa Luisa 2 Formative - ?? A yes 5 
KJV1009 Higosnoc 1 ? - open A no 5 
KJV936 Santa Luisa 1 ? - jar (collared) A no 6 
KJV952 Santa Luisa 1 Formative - bowl A no 6 
KJV954 Santa Luisa 2 ?   open bowl/olla A no 6 
KJV956 Santa Luisa 1 ? - olla A no 6 
KJV957 Santa Luisa 2 Formative - ?? A yes 6 
KJV1011 Higosnoc 2 Formative - ?? A yes 7 
KJV1012 Higosnoc 2 Formative - ?? A yes 7 
KJV1014 Higosnoc 2 Formative - ?? A yes 7 
KJV927 Santa Luisa 1 LIP - jar (collared) A no - 
KJV932 Santa Luisa 1 ? - jar F no - 
KJV937 Santa Luisa 1 ? - olla A no - 
KJV946 Santa Luisa 2 Nasca 1 bowl Anom yes - 
KJV948 Santa Luisa 1 ? - potter's plate Anom no - 
KJV958 Santa Luisa 2 Nasca 1 bowl D no - 
KJV962 Santa Luisa 2 Nasca 1 bowl F no - 
KJV967 Santa Luisa 2 Formative - ?? D no - 
KJV969 Santa Luisa 2 ? - vase A yes - 
KJV978 Santa Luisa 3 ? - olla F no - 





anid Site Sector culture  phase Vessel Shape paste decoration Group 
KJV980 Higosnoc 1 Formative - ?? A yes - 
KJV981 Higosnoc 1 Formative - ?? A yes - 
KJV982 Higosnoc 1 ? - unk D no - 
KJV983 Higosnoc 1 ? - jar (collared) D no - 
KJV986 Higosnoc 1 Formative - open D yes - 
KJV987 Higosnoc 1 Formative - open A yes - 
KJV988 Higosnoc 1 ? - open A no - 
KJV990 Higosnoc 1 Formative - jar (collared) A yes - 
KJV991 Higosnoc 1 Formative - open A yes - 
KJV992 Higosnoc 1 Formative Paracas bowl? A yes - 
KJV993 Higosnoc 1 Formative Ocucaje open A yes - 
KJV995 Higosnoc 1 ? - open A no - 
KJV996 Higosnoc 1 Formative - ?? A yes - 
KJV997 Higosnoc 1 ? - jar (collared) A no - 
KJV998 Higosnoc 1 Formative - ?? F yes - 
KJV1000 Higosnoc 1 Nasca 1 ?? A yes - 
KJV1002 Higosnoc 2 Formative - ?? D yes - 
KJV1005 Higosnoc 2 ? - open A no - 
KJV1006 Higosnoc 2 Formative - ?? F yes - 
KJV1007 Higosnoc 2 Formative - ?? F yes - 
KJV1008 Higosnoc 2 ? - open A no - 
KJV1010 Higosnoc 2 Formative - ?? A yes - 
KJV1013 Higosnoc 2 Formative - ?? A no - 




Appendix B - INAA Results (continued on pages 109 through 115) 
MURR anid Na Al K Ca Fe Ti Sc V 
KJV923 18139.6 89432.7 21489.0 20355.4 30302.0 2853.1 13.1505 134.35 
KJV924 16523.3 85263.5 22429.8 29015.5 42692.3 3808.2 15.3421 132.94 
KJV925 16782.2 89575.8 19625.2 19457.6 42428.6 3501.1 17.1586 117.12 
KJV926 21054.2 95845.1 19236.9 16581.0 28397.3 3711.5 7.3647 85.44 
KJV927 18161.2 79726.6 31698.1 21777.9 42904.7 3004.7 15.255 117.17 
KJV928 20736.3 87817.8 23202.9 22455.3 37447.5 3194.8 14.8711 99.19 
KJV929 18054.4 91329.9 21773.5 22470.9 36926.0 3466.2 15.0179 116.23 
KJV930 16491.5 100479.2 35020.9 10893.6 37575.7 4447.0 14.8667 133.87 
KJV931 19664.6 84430.4 24741.3 20355.3 28208.2 3032.1 13.1376 103.23 
KJV932 21325.5 81131.8 26121.6 25713.8 42246.6 5838.6 16.6434 141.05 
KJV933 19059.9 83500.5 19839.7 29781.3 38543.0 4212.6 14.7982 116.15 
KJV934 15107.4 94048.5 27415.7 22938.0 40438.6 3452.4 15.1807 129.56 
KJV935 20599.6 83881.3 23183.1 22732.6 33327.6 2757.1 12.5516 114.96 
KJV936 16112.6 92151.3 31617.0 10828.1 52906.4 3457.3 11.9941 111.65 
KJV937 20468.3 79535.0 30989.8 23670.8 39905.1 4041.2 14.6608 117.36 
KJV938 20863.9 98934.1 41359.4 17158.1 48990.6 5057.9 16.2947 150.14 
KJV939 15481.8 98343.1 33262.5 17740.6 50707.7 4428.5 21.9683 171.39 
KJV940 16494.5 92212.6 20270.0 20752.0 42585.9 4176.5 15.9914 112.88 
KJV941 18491.9 80160.3 19816.5 23316.5 42633.1 2373.5 11.9247 114.28 
KJV942 18984.5 83389.0 24696.8 19468.6 35140.1 2702.6 12.4568 111.08 
KJV943 19463.8 79719.2 25537.0 18931.9 41034.1 3886.6 15.6004 87.08 
KJV944 14569.6 101576.6 30803.0 17482.6 55790.1 5231.9 19.7289 203.41 
KJV945 19021.2 74381.3 26434.9 18400.9 46559.9 3070.7 13.4911 152.52 
KJV946 19423.3 77749.9 21873.9 23270.3 41388.8 3410.9 16.1192 162.04 
KJV947 15706.0 89007.1 27008.8 20144.2 48197.0 4844.6 16.9407 157.53 
KJV948 19861.5 85927.8 30309.1 17329.4 25465.7 3351.5 13.3653 104.87 
KJV949 11603.4 92991.0 29879.0 12689.7 53785.9 3562.7 15.0037 162.97 
KJV950 16280.6 82541.5 22807.4 18726.4 27832.7 3023.8 12.5079 93.84 
KJV951 17898.9 82014.6 20536.3 21480.8 43087.9 3299.6 14.5748 136.39 
KJV952 20482.7 90038.6 40602.6 10658.0 34059.3 2984.4 11.9883 98.25 
KJV953 20050.7 85540.9 38485.2 21701.0 44202.9 2542.0 16.353 107.80 
KJV954 20879.5 99887.7 31544.1 18183.5 44234.1 3868.4 19.369 141.69 
KJV955 19428.1 72973.5 26806.6 16759.3 37815.1 2482.1 12.7934 105.04 
KJV956 13872.5 104902.6 29477.7 12074.7 51652.9 4316.5 18.2118 152.89 
KJV957 13491.0 97208.5 35153.8 11557.5 42950.2 3859.0 17.5808 125.68 
KJV958 17750.7 88395.7 29672.0 14604.4 32901.9 2937.8 15.2448 123.16 
KJV959 19980.5 80450.9 24794.8 18775.1 33710.9 2945.8 12.7302 139.56 
KJV960 19625.1 80262.7 22939.8 22787.6 42263.1 3508.2 13.9045 115.05 
KJV961 15939.8 85916.9 20394.6 21706.1 45199.0 3930.2 16.8985 95.18 
KJV962 21199.8 90653.9 27895.2 17420.8 37902.7 3336.8 15.0403 106.59 
KJV963 19324.0 74952.6 24018.7 28030.4 35400.1 2728.7 11.4944 116.33 
KJV964 16834.2 87452.4 21842.4 20781.8 45456.1 2745.2 15.4202 124.79 
KJV965 18829.1 87658.3 19447.5 25826.6 32958.6 2339.2 13.7915 106.46 
KJV966 18227.6 82624.1 20425.9 35803.3 57591.5 4960.2 15.9207 190.37 
KJV967 15470.7 81871.2 21292.9 22615.5 42299.1 4548.3 14.0902 84.90 
KJV968 15194.2 84124.7 15536.1 21387.5 47506.5 3876.0 17.1123 102.39 
KJV969 17314.9 90289.2 26895.2 21123.0 43229.1 3948.4 14.3938 148.52 
KJV970 11884.4 96517.7 22236.5 15366.0 53637.8 4175.8 15.6087 167.20 




MURR anid Cr Mn Co Zn As Rb Sr Zr 
KJV923 23.7863 376.91 7.2341 51.87 8.5588 91.87 288.83 158.52 
KJV924 25.6200 996.81 14.8611 88.41 15.4239 99.51 400.27 167.40 
KJV925 28.6515 992.54 14.7057 112.98 10.0479 94.68 320.01 135.15 
KJV926 8.4288 974.80 8.7035 69.78 43.5190 105.53 392.54 144.20 
KJV927 24.8299 967.36 15.0667 85.27 16.4096 92.43 252.27 119.80 
KJV928 23.3069 808.40 13.4134 87.57 12.6822 97.67 324.75 105.11 
KJV929 24.4054 670.83 13.2920 88.42 10.3356 108.08 390.52 141.16 
KJV930 21.4262 782.69 12.3174 70.88 15.8032 139.35 155.77 186.95 
KJV931 20.8283 458.74 8.9859 58.58 6.9396 81.86 278.23 87.21 
KJV932 15.8886 715.94 12.4617 72.85 10.6774 116.43 317.12 139.65 
KJV933 29.4691 899.12 13.8396 75.68 8.5088 88.00 441.07 138.80 
KJV934 40.1608 1071.94 16.5147 108.53 13.8330 127.94 309.63 149.77 
KJV935 23.2207 468.95 10.1764 60.31 6.2386 81.73 292.24 112.27 
KJV936 17.9758 682.89 16.3097 82.24 48.5266 205.19 191.89 239.73 
KJV937 31.5760 722.45 12.5217 80.16 6.4694 95.29 385.33 173.70 
KJV938 20.4020 690.39 14.8727 64.69 12.7979 128.97 401.65 185.81 
KJV939 13.1716 856.31 16.1854 80.01 17.3694 101.12 257.18 197.77 
KJV940 30.3161 1031.97 15.1767 87.57 8.0074 95.87 350.79 138.48 
KJV941 22.0892 569.78 11.4921 60.63 7.0746 82.12 324.63 147.24 
KJV942 21.5535 656.01 11.3726 71.03 6.5373 87.31 267.96 87.72 
KJV943 25.7005 937.87 15.6236 125.87 8.3281 102.70 339.62 133.88 
KJV944 19.3371 840.84 17.1917 95.68 24.1529 126.51 225.11 174.71 
KJV945 27.2207 477.61 11.2010 66.85 4.7508 82.07 199.31 127.92 
KJV946 36.5483 726.08 11.1619 72.08 7.7358 86.49 236.82 194.76 
KJV947 17.7473 768.53 15.1778 65.51 11.9405 127.87 242.85 227.88 
KJV948 23.3545 394.00 8.3966 60.38 4.8887 88.58 199.39 129.06 
KJV949 10.7850 953.31 15.8408 98.33 18.6747 125.00 182.14 117.85 
KJV950 28.0076 484.40 8.5634 69.71 10.4323 103.62 269.61 156.83 
KJV951 28.6237 609.47 11.9243 67.67 6.0438 82.92 294.97 197.65 
KJV952 17.2790 479.01 9.0471 65.57 13.7941 197.73 174.37 223.83 
KJV953 27.8459 1258.89 18.0553 115.16 43.4354 93.25 252.98 114.96 
KJV954 13.7782 569.71 13.2649 49.51 11.5274 95.29 217.91 188.75 
KJV955 24.1690 476.87 12.0714 55.47 6.2932 84.61 249.57 135.37 
KJV956 18.3989 599.58 14.9810 57.28 20.3347 158.51 220.35 219.23 
KJV957 14.0823 470.11 11.0171 58.54 11.3391 130.25 181.31 162.52 
KJV958 22.4552 916.29 12.1775 85.67 8.3595 100.92 233.96 157.56 
KJV959 25.1037 535.08 8.9627 53.96 7.3512 88.62 264.77 149.91 
KJV960 25.1044 699.45 14.9252 79.14 7.9962 77.75 359.88 120.41 
KJV961 30.5653 739.84 17.2735 86.90 9.2866 88.25 375.16 156.54 
KJV962 26.5786 780.31 11.5880 94.68 10.5740 107.17 213.88 144.65 
KJV963 17.6274 536.05 8.4942 74.81 9.1212 88.13 308.89 123.47 
KJV964 27.3751 615.45 12.6906 88.15 11.1502 104.52 302.46 140.31 
KJV965 20.7040 750.45 10.2555 83.43 7.6168 121.85 295.60 151.64 
KJV966 24.2622 769.63 16.7154 96.23 37.5434 101.01 416.32 170.76 
KJV967 32.2952 567.23 13.9714 91.98 5.7416 111.98 340.50 104.66 
KJV968 31.7269 877.31 22.0830 89.59 7.1811 92.50 324.78 141.20 
KJV969 17.5918 585.28 13.7041 50.83 10.6127 127.03 314.02 202.79 
KJV970 9.2365 979.38 15.6466 112.29 10.2565 130.08 231.62 128.31 






MURR anid Sb Cs Ba La Ce U Nd Sm 
KJV923 1.6419 7.2793 504.4 26.7617 56.0890 2.6730 23.9702 4.8772 
KJV924 1.6501 8.1733 497.1 26.3017 53.4466 3.0284 22.2405 5.0817 
KJV925 1.4208 9.5640 424.4 28.1545 57.3689 3.2417 25.8724 5.3629 
KJV926 1.0925 7.8652 650.1 28.9463 57.6078 3.3037 21.8737 4.2596 
KJV927 1.6481 7.5688 480.2 53.0710 94.8918 2.8587 32.4674 5.9354 
KJV928 1.2996 8.2568 404.3 26.3814 54.8029 2.9312 23.0716 4.9626 
KJV929 1.4482 8.9755 464.2 27.0976 55.9808 3.7110 23.0751 5.0638 
KJV930 1.9099 7.8854 831.8 50.7099 82.5057 3.8580 43.3354 8.6952 
KJV931 1.16 5.5024 450.2 23.9171 49.1687 3.1914 21.4596 4.5043 
KJV932 2.2665 12.0851 444.2 25.2259 52.8935 2.6054 29.6004 6.3098 
KJV933 1.2047 7.0356 501.0 24.6776 50.6663 2.8980 22.9145 4.8755 
KJV934 2.0545 13.0864 740.7 28.4958 59.7444 3.1574 25.1075 5.3901 
KJV935 1.2441 5.4758 517.5 22.5123 47.6908 2.7651 20.7250 4.3676 
KJV936 4.1865 15.3574 553.3 35.9983 73.2103 7.6876 34.0219 7.6082 
KJV937 1.2882 8.5800 433.6 23.7343 48.0877 3.2722 24.0087 4.6604 
KJV938 2.0866 8.4024 506.6 43.7044 71.4109 3.2011 43.8139 8.7489 
KJV939 2.8634 7.2728 541.5 33.8714 61.1910 4.0863 41.3903 9.5171 
KJV940 1.3356 9.3575 448.6 26.4045 55.0373 3.2081 26.1769 5.0663 
KJV941 1.3124 5.7214 478.8 29.4895 57.9236 3.3601 24.9390 4.6649 
KJV942 1.467 6.6274 497.7 23.4738 47.8263 3.0753 19.7103 4.2607 
KJV943 1.3235 8.0378 531.3 25.5245 53.5818 2.7088 25.6995 5.0934 
KJV944 3.1277 13.5405 576.4 29.0305 56.7244 3.3388 28.9606 6.2772 
KJV945 1.1034 5.2043 374.2 24.0868 49.9775 2.6120 23.8453 5.2475 
KJV946 1.4629 5.1545 400.3 26.0998 53.1482 3.2294 21.4868 4.7615 
KJV947 2.2724 8.9700 762.2 40.3742 68.0522 3.1772 39.9380 8.1400 
KJV948 1.3481 5.3804 505.6 21.6169 43.1155 3.1837 17.5313 4.0348 
KJV949 2.4475 7.3233 592.3 26.0627 54.2964 2.8745 25.2591 5.1195 
KJV950 2.2011 8.9451 594.7 24.2809 49.0908 2.7921 21.7150 4.2057 
KJV951 1.3447 5.8707 417.5 24.8737 51.0215 3.2404 23.7305 4.6364 
KJV952 1.7901 13.6008 470.5 29.5767 61.1954 5.3323 29.0582 6.1706 
KJV953 2.6261 12.6258 499.0 25.0944 50.9390 3.5058 22.0075 5.1837 
KJV954 1.7607 4.4627 551.2 41.5910 56.6176 3.7632 49.9830 10.8416 
KJV955 1.0656 4.8902 490.2 22.2589 44.5049 2.7606 17.7099 3.9191 
KJV956 5.5876 12.0516 579.7 50.2806 77.4504 3.8837 50.5120 10.3411 
KJV957 1.7281 12.4277 558.1 31.7232 56.4380 3.3168 33.2446 7.0510 
KJV958 1.5836 8.6405 476.1 22.5918 49.1713 3.6848 25.6351 4.8135 
KJV959 1.297 5.1868 398.9 21.9264 42.4105 2.7184 19.3630 3.8799 
KJV960 1.1838 6.0790 473.8 22.5469 48.3771 2.7047 20.4498 4.5162 
KJV961 1.3892 7.4147 449.4 26.6490 59.8351 3.4024 28.3940 5.2607 
KJV962 1.5097 8.1043 456.3 24.1909 47.5271 5.5330 19.8665 4.7407 
KJV963 1.4558 5.1426 496.1 22.0701 43.9360 3.1224 19.4596 4.0522 
KJV964 1.5617 8.1455 536.5 27.5121 55.9383 3.5850 22.8124 4.8256 
KJV965 1.2249 8.9880 387.3 26.1156 52.4667 4.0189 22.5060 4.6761 
KJV966 2.9622 19.0935 497.4 33.5113 65.4953 2.9644 30.9822 5.9901 
KJV967 1.2326 10.3326 496.8 26.1142 55.4559 2.2565 25.1804 4.8898 
KJV968 1.4229 8.2970 399.0 29.3820 61.6410 3.5517 22.7869 5.3775 
KJV969 1.8303 6.0244 734.0 30.1326 57.9536 3.5597 25.0079 6.1044 
KJV970 2.4927 7.0350 550.8 28.5096 57.0667 2.7424 26.2044 5.5380 





MURR anid Eu Tb Dy Yb Lu Hf Tb Ta 
KJV923 1.0488 0.62 3.8440 2.3900 0.3745 4.7992 14.1705 0.7426 
KJV924 1.0374 0.5253 3.6308 2.2606 0.3610 6.2464 15.2842 0.6352 
KJV925 1.0291 0.6192 3.8153 2.4194 0.3672 6.0468 16.4689 0.6835 
KJV926 0.9980 0.4593 2.4954 1.7481 0.2743 5.134 13.319 0.942 
KJV927 1.0176 0.6314 3.6690 2.2937 0.3380 4.495 14.4559 0.5831 
KJV928 0.9912 0.5648 3.8326 2.2931 0.3653 4.3954 13.6943 0.613 
KJV929 1.0059 0.6119 3.8915 2.3169 0.3557 5.2659 14.4469 0.7354 
KJV930 1.5045 1.0403 6.9692 3.6337 0.5340 6.3701 22.101 0.8282 
KJV931 0.9530 0.578 3.5788 2.2734 0.3489 4.1256 13.131 0.6882 
KJV932 1.2338 0.7151 4.5506 2.6300 0.3717 5.7041 15.4645 0.5661 
KJV933 0.9968 0.5171 3.6581 2.1420 0.3534 4.7869 14.8769 0.6448 
KJV934 1.1340 0.6354 4.9447 2.4294 0.3592 4.9009 12.4274 0.8038 
KJV935 1.0177 0.5389 3.6589 2.2685 0.3400 4.5321 12.3469 0.6167 
KJV936 1.1080 0.9366 5.9764 4.0418 0.6586 8.669 34.7564 0.9143 
KJV937 0.9872 0.583 3.7663 2.1911 0.3422 6.9036 11.5299 0.6603 
KJV938 1.6447 1.2021 6.3236 3.4485 0.4819 7.794 21.9767 0.8145 
KJV939 1.7108 1.1127 7.1226 3.6948 0.5175 5.9882 29.867 0.6508 
KJV940 0.9999 0.5141 4.0447 2.2722 0.3394 5.8367 16.1335 0.7139 
KJV941 1.0156 0.5361 3.4564 2.2569 0.3498 5.6863 12.2525 0.5993 
KJV942 0.9323 0.4886 2.9735 2.1242 0.3104 3.8367 12.0238 0.5973 
KJV943 1.0335 0.5612 3.2834 2.3437 0.3530 5.3984 14.0827 0.681 
KJV944 1.2560 0.6357 4.3213 2.5493 0.3552 7.3815 21.9236 0.8319 
KJV945 0.9290 0.6552 4.1250 2.6948 0.3814 5.6561 13.716 0.736 
KJV946 0.9042 0.6772 3.4023 2.4747 0.4106 7.5759 16.1871 0.7842 
KJV947 1.5197 0.9137 5.4963 3.2770 0.4739 10.1673 18.1216 0.8309 
KJV948 0.7948 0.4452 3.4147 2.2450 0.3646 5.3514 18.1388 0.7088 
KJV949 1.0878 0.6131 4.2359 2.4394 0.3031 5.4402 16.5806 0.6511 
KJV950 0.9513 0.5152 3.3150 2.1409 0.3278 6.1828 10.6457 0.751 
KJV951 0.9967 0.6386 3.0208 2.4157 0.3445 7.1378 13.395 0.7159 
KJV952 0.9907 0.7064 4.3219 2.8408 0.4710 8.7942 29.432 0.9073 
KJV953 1.0616 0.5734 2.5333 2.1067 0.3405 4.4438 14.0053 0.5629 
KJV954 2.0897 1.265 7.5787 4.5922 0.6652 5.7569 21.8303 0.6194 
KJV955 0.8314 0.4578 2.8024 2.0544 0.2754 5.6333 12.223 0.6268 
KJV956 1.8411 1.2541 6.8966 3.6576 0.5383 7.944 34.8497 0.8425 
KJV957 1.2267 0.7177 4.5836 2.7005 0.3852 6.7969 20.1193 0.6403 
KJV958 0.9655 0.5918 3.8917 2.4378 0.3661 4.538 14.479 0.6862 
KJV959 0.8388 0.4909 2.5659 2.1680 0.3316 6.2854 12.5432 0.721 
KJV960 1.0082 0.605 3.4297 2.3218 0.3009 4.7365 11.5405 0.5744 
KJV961 1.0373 0.6842 4.0819 2.9035 0.3735 5.62 16.7295 0.6877 
KJV962 0.9357 0.59 2.5715 2.2628 0.3693 4.8172 12.6385 0.6822 
KJV963 0.8307 0.5031 2.7307 2.4024 0.3172 4.348 12.5941 0.6459 
KJV964 0.9508 0.558 3.3142 2.3624 0.3806 5.6149 16.0939 0.7461 
KJV965 0.8842 0.5123 3.3549 2.2444 0.3394 5.8433 16.4645 0.7226 
KJV966 1.2303 0.6778 3.5317 2.2195 0.3295 6.2454 11.9053 0.8037 
KJV967 1.0331 0.6728 3.8176 2.4028 0.3318 4.9525 11.5302 0.7549 
KJV968 1.0816 0.5901 3.4539 2.7751 0.3578 5.6209 16.694 0.7725 
KJV969 1.2512 0.8867 4.5655 2.6237 0.4134 8.2875 19.8018 0.7284 
KJV970 1.1901 0.6887 4.0091 3.1112 0.3604 5.2816 18.6239 0.6745 





MURR anid Na Al K Ca Fe Ti Sc V 
KJV972 18059.3 107125.3 24170.0 20367.8 43522.7 4997.1 10.3886 108.88 
KJV973 18235.9 92623.1 19765.9 24705.2 41631.9 3872.7 14.8318 113.41 
KJV974 16498.3 85986.9 21559.2 24501.5 46782.1 3364.0 16.3581 114.75 
KJV975 13898.1 101394.4 28855.8 21830.7 48977.0 4984.7 21.5792 122.14 
KJV976 15119.2 98576.0 28280.2 19477.3 48894.9 5212.7 17.5228 164.52 
KJV977 14271.6 105057.2 26957.2 16842.9 50201.4 5413.1 23.0668 154.47 
KJV978 17797.3 93029.1 30016.2 21607.2 49644.5 4563.9 17.0595 157.24 
KJV979 17136.9 93667.9 33611.8 18869.2 49305.4 3840.8 17.0057 157.83 
KJV980 14007.8 93805.0 26542.5 24704.2 50395.8 4332.3 19.5687 172.28 
KJV981 13557.3 101554.3 26007.0 19482.7 53075.2 3814.2 20.535 157.30 
KJV982 14481.0 89053.8 23729.7 23135.1 38879.3 3582.5 14.8026 105.37 
KJV983 14605.0 94793.8 32730.9 20580.7 59053.4 4932.8 18.6329 222.30 
KJV984 14171.1 94484.1 44599.0 22012.6 51593.6 5776.0 19.1096 175.78 
KJV985 18580.2 83529.9 23234.5 25236.4 41422.2 3642.0 16.1831 124.39 
KJV986 13272.9 102310.6 26543.4 20444.2 60664.1 5331.5 19.8571 196.65 
KJV987 14443.8 95329.8 29072.0 20161.6 50559.6 4500.9 18.4121 168.78 
KJV988 12743.2 100644.7 27389.4 19600.9 52417.1 5227.9 18.1511 161.96 
KJV989 13233.1 94771.6 27827.5 18801.5 60668.1 4605.1 18.4381 242.19 
KJV990 20210.9 90980.2 19277.2 25852.7 52823.9 5711.4 20.4765 159.45 
KJV991 14528.3 91100.4 27702.7 24814.2 47912.5 4521.3 18.2719 126.75 
KJV992 15589.9 94027.4 30459.3 19983.5 55429.4 4618.8 18.201 189.94 
KJV993 13877.2 96860.5 24060.6 21373.0 53502.5 5421.1 20.3856 167.38 
KJV994 19899.2 94324.4 20042.3 26134.0 49377.8 5685.1 20.0935 167.53 
KJV995 15021.9 94563.8 30856.3 21212.3 47428.9 3710.8 18.7106 140.44 
KJV996 13976.1 101390.7 28040.2 24531.0 50672.5 4515.0 19.8833 138.70 
KJV997 14532.1 98815.6 28022.2 21911.9 57533.8 5041.9 20.8057 174.49 
KJV998 14954.7 103683.6 33053.8 16917.0 48162.4 4224.7 16.6966 143.71 
KJV999 16075.7 91912.6 30621.4 24376.4 53275.2 5615.7 20.1176 169.67 
KV1000 17875.4 96971.4 29446.5 21121.3 57461.9 4531.0 18.5306 174.27 
KV1001 14347.3 108978.4 27414.1 23879.8 54893.1 4021.4 23.9149 179.90 
KV1002 14238.8 98833.0 26225.0 22697.4 54943.8 5301.2 19.599 171.92 
KV1003 14370.1 99732.5 24669.4 17199.1 47665.9 4880.5 18.2652 135.09 
KV1004 27678.4 94203.4 15215.4 10902.3 45874.7 3109.1 20.2696 160.67 
KV1005 12913.6 96060.8 26879.1 21827.0 55498.7 5374.3 19.3022 174.58 
KV1006 19396.1 94864.2 25080.3 24239.8 50435.4 3784.7 19.1913 166.18 
KV1007 18283.5 90173.6 25686.2 22293.8 58199.9 4904.4 17.2781 200.85 
KV1008 17555.7 96547.3 29549.4 19211.7 49251.1 3417.2 19.5289 152.35 
KV1009 20589.6 105593.0 35439.0 16416.5 33769.6 3367.0 9.0431 77.92 
KV1010 14433.7 97016.3 25818.3 22740.9 54221.2 5160.9 20.7321 176.97 
KV1011 16953.8 101722.7 22362.6 19589.2 52751.7 7050.3 11.2731 108.92 
KV1012 18858.6 109928.5 20804.5 18508.9 51744.7 7381.3 11.0338 124.90 
KV1013 14494.2 95538.0 24045.4 21686.7 51896.8 4484.5 19.9228 159.67 
KV1014 20304.4 106454.0 21756.8 17483.8 53402.8 6757.9 11.4298 124.73 
KV1015 22606.0 80672.1 20771.6 21464.8 39415.6 3640.8 14.8796 96.24 
KV1016 18415.8 87920.8 23394.6 20728.6 40052.9 2818.5 15.053 99.32 
KV1017 18879.3 85411.4 22583.0 20524.1 39432.8 3753.7 15.1327 135.92 
KV1018 16356.4 76704.9 19118.8 24227.7 45625.9 2794.3 14.4685 100.36 
KV1019 15058.9 83707.7 27508.1 19236.5 40911.3 2945.5 15.1711 86.69 
KV1020 16170.6 87374.8 25868.2 23356.4 50014.2 3344.8 17.1158 123.69 





MURR anid Cr Mn Co Zn As Rb Sr Zr 
KJV972 10.8004 1088.31 14.5636 93.54 16.4476 95.97 504.30 174.14 
KJV973 25.1301 1239.37 15.4452 94.70 15.7763 109.31 363.85 140.33 
KJV974 30.8078 901.23 15.0272 88.28 11.5151 106.26 335.80 139.20 
KJV975 22.8963 706.79 15.6831 70.72 18.1510 140.03 300.21 174.00 
KJV976 15.3525 679.40 15.9231 59.61 15.8064 113.49 307.10 246.62 
KJV977 22.3755 752.33 15.7939 74.74 16.6155 145.88 205.29 145.67 
KJV978 18.5161 582.40 14.3230 58.94 13.0210 118.93 267.95 216.32 
KJV979 18.9412 586.71 14.8891 61.68 12.9943 122.73 231.18 230.42 
KJV980 16.3827 655.72 15.7343 64.82 18.3968 105.46 308.07 166.79 
KJV981 19.2815 815.06 17.8059 72.75 11.7394 129.82 248.38 188.97 
KJV982 28.0967 911.61 14.2934 92.94 18.5879 98.54 503.60 146.33 
KJV983 20.7438 768.52 17.3728 73.12 18.5843 102.75 332.82 202.16 
KJV984 19.0757 745.10 17.8436 65.82 15.0862 118.02 315.62 204.37 
KJV985 29.4781 1005.41 14.2814 100.36 8.5006 104.13 318.74 144.90 
KJV986 22.5993 784.46 16.7242 70.79 15.2528 112.44 293.43 209.69 
KJV987 20.1298 896.92 16.4641 73.89 12.5068 102.42 287.42 164.11 
KJV988 17.1218 522.64 13.3711 60.01 15.7942 107.66 311.78 193.03 
KJV989 20.8295 712.96 16.5333 70.81 19.0741 107.13 220.27 188.20 
KJV990 15.9529 1147.44 16.3368 83.26 9.9077 99.14 379.74 138.01 
KJV991 45.2579 740.12 17.9826 73.53 12.5923 117.95 304.66 164.43 
KJV992 20.8082 847.95 16.6485 68.61 45.4334 111.53 280.64 201.73 
KJV993 18.7457 818.41 17.6822 66.87 11.4218 111.63 235.39 148.68 
KJV994 14.2843 1219.23 16.2850 84.16 10.7540 99.18 287.99 134.78 
KJV995 14.3057 702.28 15.7843 67.53 13.3725 117.97 265.28 190.85 
KJV996 35.5316 662.13 16.3378 77.24 10.6712 96.75 283.16 127.57 
KJV997 18.9503 859.97 19.0280 66.88 11.5820 106.01 288.38 157.44 
KJV998 20.1207 678.29 14.8805 65.27 13.8146 131.51 254.40 202.54 
KJV999 20.5701 747.17 17.0295 69.67 12.2334 103.38 305.39 135.91 
KV1000 20.7634 714.97 16.0900 65.63 11.9699 99.68 331.95 147.32 
KV1001 24.3775 821.34 21.2555 77.84 17.1195 78.39 263.36 137.68 
KV1002 23.5691 782.31 16.4174 83.56 12.5340 103.58 296.98 185.45 
KV1003 31.4692 406.10 12.0940 83.28 11.1053 114.31 259.49 124.10 
KV1004 21.5014 762.94 17.4086 59.67 11.8701 59.15 157.77 113.96 
KV1005 22.3969 731.39 16.3694 79.32 13.0483 102.69 237.55 211.30 
KV1006 17.4008 684.22 17.7390 56.03 12.9739 94.37 375.73 103.14 
KV1007 23.4536 796.58 16.9274 62.82 14.5982 94.73 312.73 196.68 
KV1008 16.6774 586.18 15.2936 62.97 9.6910 117.13 245.81 148.33 
KV1009 13.1296 570.48 9.1814 103.43 22.7997 100.29 363.51 208.73 
KV1010 18.6384 670.10 16.1996 66.14 16.1057 104.60 282.78 148.48 
KV1011 71.1409 693.75 21.4940 82.25 11.2760 70.40 653.04 201.81 
KV1012 69.1396 752.27 20.7669 82.32 9.8098 66.87 528.38 170.67 
KV1013 19.2362 705.78 16.0542 62.64 14.8055 119.11 288.42 158.13 
KV1014 71.7155 789.19 21.7449 83.24 9.1695 74.09 584.63 190.84 
KV1015 26.4284 772.04 13.1620 90.50 13.8398 106.06 265.63 112.59 
KV1016 24.9525 771.44 13.4069 91.41 15.0566 107.14 301.48 128.23 
KV1017 26.3136 571.10 11.1283 82.00 9.4849 111.31 258.49 128.78 
KV1018 23.7811 697.77 14.3095 83.48 10.9957 103.12 351.56 132.01 
KV1019 24.1442 1254.41 16.3933 100.14 11.6335 117.95 283.88 114.79 
KV1020 39.0702 672.55 18.3385 105.22 83.4945 104.33 263.60 119.80 





MURR anid Sb Cs Ba La Ce U Nd Sm 
KJV972 0.9474 6.0481 795.5 32.0657 60.2819 2.8286 30.5314 5.2021 
KJV973 1.4846 8.6814 535.4 26.4630 55.8834 3.4558 27.9122 5.1664 
KJV974 1.3957 9.8733 556.3 27.6150 54.0128 3.2413 22.9041 4.8795 
KJV975 2.2918 13.3394 696.7 41.3768 80.6163 3.6901 35.6002 8.2680 
KJV976 1.6858 8.8110 613.0 38.1931 58.6981 3.1710 34.0973 7.3836 
KJV977 2.3391 14.4365 563.1 41.5167 76.5008 2.7449 37.3830 8.4752 
KJV978 1.7242 8.8894 582.7 32.4946 59.2477 3.2923 36.0186 7.1488 
KJV979 1.7457 8.8574 660.3 31.9002 60.4992 3.7174 31.7666 7.1698 
KJV980 1.9738 9.0053 726.1 29.7023 57.6514 2.9926 31.8393 6.7184 
KJV981 1.9333 12.8685 530.5 29.5212 57.0630 2.5994 30.1863 7.0240 
KJV982 1.7498 8.1690 665.7 27.1417 56.4096 3.4311 26.8430 5.3883 
KJV983 2.0089 8.8847 625.5 31.8514 60.3378 3.7985 30.9606 7.0621 
KJV984 2.0969 8.9340 584.2 35.6033 63.6657 3.4984 38.3634 7.5544 
KJV985 1.3845 9.1315 424.2 25.9760 57.0270 3.3075 23.7398 5.5446 
KJV986 2.0851 11.0182 524.6 31.4737 63.2689 2.9712 35.9873 7.4372 
KJV987 1.7034 9.6071 466.1 26.9294 52.7122 2.9674 27.9824 6.2284 
KJV988 1.5842 7.7642 667.3 30.2172 51.3241 3.0088 26.2973 6.0798 
KJV989 2.0822 8.9378 527.9 36.4646 65.5350 3.7563 34.8209 7.1030 
KJV990 2.3366 11.0404 628.3 28.2508 57.9451 1.9275 31.1746 6.4143 
KJV991 1.1078 8.7032 632.7 26.9081 64.9303 2.6422 25.1062 5.0919 
KJV992 1.7634 7.8133 521.5 28.2179 56.0630 2.7783 29.2012 6.7317 
KJV993 1.6282 10.4930 510.5 26.2394 53.8066 3.1916 26.3762 5.9268 
KJV994 2.2658 11.1607 593.1 25.1719 51.4760 2.2834 28.6671 6.3008 
KJV995 1.8108 10.7828 606.1 28.5379 54.2426 3.3306 32.3106 6.8533 
KJV996 1.2883 8.2174 630.2 30.7214 64.7969 2.6125 30.8546 6.8275 
KJV997 1.7786 11.5645 561.5 29.2313 60.4105 3.3977 31.1317 6.4660 
KJV998 1.7568 8.4651 662.9 32.1199 59.4939 2.8349 30.5471 6.8338 
KJV999 1.641 13.7604 535.4 25.7314 47.2371 2.8729 28.2620 6.0080 
KV1000 1.7101 8.6855 652.1 27.0954 52.9381 3.4503 27.7471 6.0980 
KV1001 1.7505 7.5937 643.5 25.8401 49.9867 2.9202 26.8982 5.4642 
KV1002 2.0789 9.0391 578.5 31.8113 55.9436 3.6411 34.4385 7.1773 
KV1003 2.2661 14.1871 545.1 23.6345 41.2934 3.3323 16.2889 4.3653 
KV1004 3.2749 6.8643 186.3 28.5743 48.5155 3.1793 32.5109 6.3169 
KV1005 2.2474 8.5680 557.4 31.9665 55.0687 3.4927 29.3608 6.7080 
KV1006 1.67 9.1553 491.7 25.8068 48.7173 2.4436 31.3669 5.6968 
KV1007 2.0327 5.3228 481.2 28.6573 58.5613 3.5676 28.8779 6.2629 
KV1008 1.572 11.0972 449.5 30.2945 54.9556 2.2087 29.6428 6.5032 
KV1009 1.1925 8.1960 429.5 35.1363 69.8353 4.4670 30.0624 6.0084 
KV1010 2.0029 11.0784 503.6 32.7348 59.0716 3.0461 32.5412 7.2247 
KV1011 0.6036 4.0720 738.1 56.3766 92.6135 1.9971 40.9157 7.0893 
KV1012 0.5574 3.9568 606.5 55.6446 92.2119 2.5732 40.0770 7.0305 
KV1013 2.0694 11.7471 550.0 29.4825 58.5250 3.1478 32.5494 7.0654 
KV1014 0.5634 4.2054 577.8 59.0848 96.7723 2.6104 43.6799 7.3719 
KV1015 1.3268 8.5656 483.5 26.2605 54.0807 3.4102 23.6704 4.8183 
KV1016 1.3234 8.3929 459.2 27.3845 57.7828 5.0586 24.9283 5.4538 
KV1017 1.3828 9.1868 409.3 28.9080 59.5013 3.6877 26.3661 5.4941 
KV1018 1.5375 7.5311 739.5 28.8616 59.5037 3.9758 24.8827 5.4188 
KV1019 1.9722 8.7361 566.3 27.2261 56.5000 3.4409 24.6814 5.0078 
KV1020 1.7599 9.4897 440.6 28.3595 56.0649 2.5360 28.7736 5.7761 




MURR anid Eu Tb Dy Yb Lu Hf Th Ta 
KJV972 1.2584 0.6118 3.1795 2.3871 0.3233 6.2311 10.9456 0.8613 
KJV973 1.0268 0.5975 3.7293 2.3343 0.3842 4.9006 16.029 0.6854 
KJV974 0.9879 0.6686 3.3285 2.6613 0.3230 5.3696 15.1645 0.7167 
KJV975 1.6884 1.0353 6.3102 3.5257 0.4949 6.5974 25.4293 0.699 
KJV976 1.4628 0.916 5.9527 2.9774 0.4150 9.0075 21.8534 0.6987 
KJV977 1.7113 1.129 6.4410 3.4740 0.5486 5.6666 25.4002 0.7244 
KJV978 1.3474 0.8789 5.5820 3.1393 0.4647 8.1732 21.1667 0.6952 
KJV979 1.3499 1.012 5.7087 3.0301 0.4482 8.667 23.2995 0.6906 
KJV980 1.3586 0.7835 5.0921 3.2336 0.3733 6.4459 17.4978 0.5863 
KJV981 1.4652 1.0386 5.5032 3.0188 0.4027 6.569 19.6346 0.7193 
KJV982 1.1570 0.6676 3.6256 2.2450 0.3610 5.1802 10.4821 0.7484 
KJV983 1.3432 1.0166 5.3935 2.8601 0.3962 7.4228 19.6895 0.6449 
KJV984 1.4977 0.9786 5.2781 3.6111 0.4185 7.7688 17.5376 0.8108 
KJV985 1.1311 0.6799 4.2213 3.0080 0.3414 4.9102 13.3018 0.6601 
KJV986 1.4353 0.9812 5.3014 3.4751 0.4457 6.9714 19.3142 0.702 
KJV987 1.2812 0.8327 4.3541 2.6196 0.3978 5.9841 17.9494 0.6706 
KJV988 1.2329 0.7777 4.2767 2.5920 0.3443 7.1245 19.8514 0.6884 
KJV989 1.3037 0.876 4.7112 2.9119 0.4233 7.544 19.3411 0.6802 
KJV990 1.3891 0.7692 4.4366 2.3491 0.3307 5.1159 11.5558 0.5764 
KJV991 1.1068 0.6169 3.6543 2.2667 0.3067 6.8766 16.1237 0.7124 
KJV992 1.2487 0.8071 4.8211 2.8042 0.4161 7.5427 17.9192 0.7413 
KJV993 1.2135 0.6836 4.6073 2.7278 0.3507 7.6457 16.8088 0.6605 
KJV994 1.3900 0.7933 4.8760 2.2548 0.3315 5.0184 18.1901 0.5452 
KJV995 1.3746 0.799 4.8880 2.8715 0.4139 6.8372 18.7288 0.5779 
KJV996 1.5013 0.7925 5.3136 2.7850 0.3750 5.1553 13.7657 0.6379 
KJV997 1.3449 0.7773 4.9336 2.5999 0.3893 7.1825 16.9511 0.5721 
KJV998 1.3168 0.8328 4.7571 3.0760 0.3696 7.7056 21.3818 0.7846 
KJV999 1.2556 0.7852 4.5298 2.4640 0.3513 5.1687 18.9513 0.5537 
KV1000 1.2248 0.769 3.7704 2.4502 0.3925 6.0463 17.8888 0.7082 
KV1001 1.2291 0.6401 4.1228 2.2965 0.3262 4.3732 15.4421 0.5504 
KV1002 1.4483 0.9242 4.6309 2.8126 0.4156 6.8352 18.8875 0.6434 
KV1003 0.8953 0.4643 3.0659 2.2749 0.3139 4.9808 12.9065 0.6772 
KV1004 1.4203 0.7942 3.8618 2.7280 0.3856 4.0984 11.0498 0.521 
KV1005 1.3171 0.8483 4.8264 2.7325 0.3718 7.9059 18.5972 0.7695 
KV1006 1.2265 0.7454 3.5859 2.9396 0.3413 4.8334 14.6489 0.5711 
KV1007 1.1812 0.7929 4.5723 2.8580 0.3829 8.013 17.7132 0.6979 
KV1008 1.2752 0.746 4.7331 2.9617 0.3669 4.8949 16.4632 0.6062 
KV1009 1.2820 0.6693 3.4172 2.2860 0.3081 7.2164 15.6897 1.4443 
KV1010 1.4176 1.1013 5.4272 3.2016 0.4639 6.8119 20.325 0.692 
KV1011 1.9246 0.5447 2.9316 1.4332 0.2387 7.1768 10.3624 2.1455 
KV1012 1.9210 0.5791 3.4758 1.5031 0.2195 7.2169 10.3167 2.0931 
KV1013 1.3783 0.8895 4.8551 3.2483 0.4702 7.7891 21.5828 0.7241 
KV1014 2.0032 0.622 2.7053 1.2886 0.2469 7.6065 10.9479 2.202 
KV1015 1.0336 0.598 3.4186 2.3661 0.3343 5.0632 12.8506 0.6229 
KV1016 1.0178 0.6028 4.0217 2.6155 0.4062 5.516 15.9172 0.7084 
KV1017 1.0464 0.6534 3.9147 2.7098 0.4284 5.6548 17.0027 0.7217 
KV1018 1.0450 0.7622 3.7148 2.5488 0.3836 6.2033 17.0674 0.7064 
KV1019 1.0038 0.6322 3.4066 2.5789 0.3954 5.2876 15.0798 0.7339 
KV1020 1.2573 0.7005 4.2013 2.5567 0.3468 4.5577 12.7967 0.7376 




















































Appendix J – Unnasigned Photographs 
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